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NOVEL PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides. More 
particularly, the invention relates to nucleic acids encoding novel molecules (MOL) 
5 polypeptides, as well as vectors, host cells, antibodies, and recombinant methods for 
producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences 
encoding novel polypeptides. The novel nucleic acids and polypeptides are referred to 

1 0 herein as MOLX, or MOL1 , MOL2, MOL3, MOL4, MOL5, MOL6, MOL7, MOL8, 
MOL9, MOL10, MOLli, MOL12, MOL13, MOL14, MOL15, MOL16, MOL17, 
MOL 1 8, MOL1 9, MOL20, MOL2 1 or MOL22 nucleic acids and polypeptides. These 
nucleic acids and polypeptides, as well as derivatives, homologs, analogs and fragments 
thereof, will hereinafter be collectively designated as "MOLX" nucleic acid or polypeptide 

15 sequences. 

In one aspect, the invention provides an isolated MOLX nucleic acid molecule 
encoding a MOLX polypeptide that includes a nucleic acid sequence that has identity to 
the nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 

20 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201, 203 and 205. In some embodiments, the MOLX nucleic 
acid molecule will hybridize under stringent conditions to a nucleic acid sequence 
complementary to a nucleic acid molecule that includes a protein-coding sequence of a 
MOLX nucleic acid sequence. The invention also includes an isolated nucleic acid that 

25 encodes a MOLX polypeptide, or a fragment, homolog, analog or derivative thereof. For 
example, the nucleic acid can encode a polypeptide at least 80% identical to a polypeptide 
comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24,26,28,30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 
147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 

30 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206. The nucleic acid can be, for 

1 
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example, a genomic DNA fragment or a cDNA molecule that includes the nucleic acid 
sequence of any of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 1 14, 
116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 
5 193, 195, 197, 199,201,203 and 205. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a MOLX nucleic acid (e.g., SEQ ID NOS:l, 
3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 1 14, 1 16, 1 18, 120, 123, 125, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 

10 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203 and 
205) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified MOLX polypeptides (SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 1 19, 122, 124, 127, 
129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 

15 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 
and 206). In certain embodiments, the MOLX polypeptides include an amino acid 
sequence that is substantially identical to the amino acid sequence of a human MOLX 
polypeptide. 

The invention also features antibodies that immunoselectively bind to MOLX 
20 polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a 
pharmaceutically-acceptable carrier. The therapeutic can be, e.g., a MOLX nucleic acid, a 
MOLX polypeptide, or an antibody specific for a MOLX polypeptide. In a further aspect, 
25 the invention includes, in one or more containers, a therapeutically- or prophylactically- 
effective amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a MOLX nucleic acid, under conditions allowing for 
expression of the MOLX polypeptide encoded by the DNA. If desired, the MOLX 
30 polypeptide can then be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
MOLX polypeptide in a sample. In the method, a sample is contacted with a compound 
that selectively binds to the polypeptide under conditions allowing for formation of a 
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complex between the polypeptide and the compound. The complex is detected, if present, 
thereby identifying the MOLX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based 
on their expression of a MOLX. 
5 Also included in the invention is a method of detecting the presence of a MOLX 

nucleic acid molecule in a sample by contacting the sample with a MOLX nucleic acid 
probe or primer, and detecting whether the nucleic acid probe or primer bound to a MOLX 
nucleic acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 

10 MOLX polypeptide by contacting a cell sample that includes the MOLX polypeptide with 
a compound that binds to the MOLX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., sl small molecule, such as a 
nucleic acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic 
(carbon containing) or inorganic molecule, as further described herein. 

15 Also within the scope of the invention is the use of a therapeutic in the 

manufacture of a medicament for treating or preventing disorders or syndromes including, 
e.g., diabetes, metabolic disturbances associated with obesity, the metabolic syndrome X, 
anorexia, wasting disorders associated with chronic diseases, metabolic disorders, 
diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia, cancer, 

20 neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 

disorders, and hematopoietic disorders, or other disorders related to cell signal processing 
and metabolic pathway modulation. The therapeutic can be, e.g. , a MOLX nucleic acid, a 
MOLX polypeptide, or a MOLX-specific antibody, or biologically-active derivatives or 
fragments thereof. 

25 For example, the compositions of the present invention will have efficacy for 

treatment of patients suffering from: Cancer including pancreatic cancer, adenoma, brain 
tumor, colon cancer breast cancer, prostate cancer, testis cancer, neurological disorders 
. including age-related disorders, Alzheimer's disease, Stroke, Parkinson's disease, 
Huntington's disease, Cerebral palsy, Epilepsy, Behavioral disorders, Addiction, Anxiety, 

30 Pain, nephropathy, neurodegenerative disorders, Aneurysms, Fibromuscular dysplasia, 
metabolic disorders including, failure to thrive, nutritional edema, hypoproteinemia, 
trypsinogen deficiency disease, chronic and heriditary pancreatitis, enterkinase 
defieciency, Hypercholesterolemia, Obesity, Diabetes, cardiac disorders inclusing 
tachycardia, erythroderma, long QT syndrome, heart block, Ataxia-telangiectasia, 
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Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis, 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, 
Pulmonary stenosis, Subaortic' stenosis, Ventricular septal defect (VSD), valve diseases, 
Larsen syndrome, night blindness, brugada syndrome, Von Hippel-Lindau (VHL) 
5 syndrome, Tuberous sclerosis, Hypercalceimia, Cirrhosis, angiogenesis and wound 

healing, blood pressure regulation, Trauma, Tuberous sclerosis, Fertility, Hirschsprung's 
disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney 
disease, Renal tubular acidosis, IgA nephropathy, immune disorders including cell- 
mediated immunity disorders, Leukodystrophies, inflammation, Hyperthyroidism, 

10 Hypothyroidism, Lesch-Nyhan syndrome, Multiple sclerosis, Transplantation, lung 
diseases, including asthma, Emphysema, immundeficiencies, Crohn's disease, 
Scleroderma, Appendicitis, Autoimmune diseases, Systemic lupus erythematosus, 
developmental disorders, neural tube defects, modulation of apoptosis, viral, bacterial, and 
parasitic infections and/or other pathologies and disorders of the like. 

15 The polypeptides can be used as immunogens to produce antibodies specific for 

the invention, and as vaccines. They can also be used to screen for potential agonist and 
antagonist compounds. For example, a cDNA encoding MOLX may be useful in gene 
therapy, and MOLX may be useful when administered to a subject in need thereof By 
way of nonlimiting example, the compositions of the present invention will have efficacy 

20 for treatment of patients suffering from Cancer including pancreatic cancer, adenoma, 
brain tumor, colon cancer breast cancer, prostate cancer, testis cancer, neurological 
disorders including age-related disorders, Alzheimer's disease, Stroke, Parkinson's disease, 
Huntington's disease, Cerebral palsy, Epilepsy, Behavioral disorders, Addiction, Anxiety, 
Pain, nephropathy, neurodegenerative disorders, Aneurysms, Fibromuscular dysplasia, 

25 metabolic disorders including, failure to thrive, nutritional edema, hypoproteinemia, 
trypsinogen deficiency disease, chronic and heriditary pancreatitis, enterkinase 
defieciency, Hypercholesterolemia, Obesity, Diabetes, cardiac disorders inclusing 
tachycardia, erythroderma, long QT syndrome, heart block, Ataxia-telangiectasia, 
Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis, 

30 Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, 

Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, 
Larsen syndrome, night blindness, brugada syndrome, Von Hippel-Lindau (VHL) 
syndrome, Tuberous sclerosis, Hypercalcemia, Cirrhosis, angiogenesis and wound 
healing, blood pressure regulation, Trauma, Tuberous sclerosis, Fertility, Hirschsprung's 
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disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney 
disease, Renal tubular acidosis, IgA nephropathy, immune disorders including cell- 
mediated immunity disorders, Leukodystrophies, inflammation, Hyperthyroidism, 
Hypothyroidism, Lesch-Nyhan syndrome, Multiple sclerosis, Transplantation, lung 
5 diseases, including asthma, Emphysema, immundeficiencies, Crohn's disease, 
Scleroderma, Appendicitis, Autoimmune diseases, Systemic lupus erythematosus, 
developmental disorders, neural tube defects, modulation of apoptosis, viral, bacterial, and 
parasitic infections and/or other pathologies and disorders. 

The invention further includes a method for screening for a modulator of disorders 

10 or syndromes including, e.g., Cancer including pancreatic cancer, adenoma, brain tumor, 
colon cancer breast cancer, prostate cancer, testis cancer, neurological disorders including 
age-related disorders, Alzheimer's disease, Stroke, Parkinson's disease, Huntington's 
disease, Cerebral palsy, Epilepsy, Behavioral disorders, Addiction, Anxiety, Pain, 
nephropathy, neurodegenerative disorders, Aneurysms, Fibromuscular dysplasia, 

15 metabolic disorders including, failure to thrive, nutritional edema, hypoproteinemia, 
trypsinogen deficiency disease, chronic and heriditary pancreatitis, enterkinase 
defieciency, Hypercholesterolemia, Obesity, Diabetes, cardiac disorders inclusing 
tachycardia, erythroderma, long QT syndrome, heart block, Ataxia-telangiectasia, 
Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis, 

20 Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, 

Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, 
Larsen syndrome, night blindness, brugada syndrome, Von Hippel-Lindau (VHL) 
syndrome, Tuberous sclerosis, Hypercalceimia, Cirrhosis, angiogenesis and wound 
healing, blood pressure regulation, Trauma, Tuberous sclerosis, Fertility, Hirschsprung's 

25 disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney 
disease, Renal tubular acidosis, IgA nephropathy, immune disorders including cell- 
mediated immunity disorders, Leukodystrophies, inflammation, Hyperthyroidism, 
Hypothyroidism, Lesch-Nyhan syndrome, Multiple sclerosis, Transplantation, lung 
diseases, including asthma, Emphysema, immundeficiencies, Crohn's disease, 

30 Scleroderma, Appendicitis, Autoimmune diseases, Systemic lupus erythematosus, 

developmental disorders, neural tube defects, modulation of apoptosis, viral, bacterial, and 
parasitic infections or other disorders related to cell signal processing and metabolic 
pathway modulation. The method includes contacting a test compound with a MOLX 
polypeptide and determining if the test compound binds to said MOLX polypeptide. 
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Binding of the test compound to the MOLX polypeptide indicates the test compound is a 
modulator of activity, or of latency or predisposition to the aforementioned disorders or 
syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
5 activity, or of latency or predisposition to an disorders or syndromes including, e.g., 
Cancer including pancreatic cancer, adenoma, brain tumor, colon cancer breast cancer, 
prostate cancer, testis cancer, neurological disorders including age-related disorders, 
Alzheimer's disease, Stroke, Parkinson's disease, Huntington's disease, Cerebral palsy, 
Epilepsy, Behavioral disorders, Addiction, Anxiety, Pain, nephropathy, neurodegenerative 

10 disorders, Aneurysms, Fibromuscular dysplasia, metabolic disorders including, failure to 
thrive, nutritional edema, hypoproteinemia, trypsinogen deficiency disease, chronic and 
heriditary pancreatitis, enterkinase defieciency, Hypercholesterolemia, Obesity, Diabetes, 
cardiac disorders inclusing tachycardia, erythroderma, long QT syndrome, heart block, 
Ataxia-telangiectasia, Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart 

15 defects, Aortic stenosis, Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, 
Ductus arteriosus, Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect 
(VSD), valve diseases, Larsen syndrome, night blindness, brugada syndrome, Von Hippel- 
Lindau (VHL) syndrome, Tuberous sclerosis, Hypercalcemia, Cirrhosis, angiogenesis and 
wound healing, blood pressure regulation, Trauma, Tuberous sclerosis, Fertility, 

20 Hirschsprung's disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, 
Polycystic kidney disease, Renal tubular acidosis, IgA nephropathy, immune disorders 
including cell-mediated immunity disorders, Leukodystrophies, inflammation, 
Hyperthyroidism, Hypothyroidism, Lesch-Nyhan syndrome, Multiple sclerosis, 
Transplantation, lung diseases, including asthma, Emphysema, immundeficiencies, 

25 Crohn's disease, Scleroderma, Appendicitis, Autoimmune diseases, Systemic lupus 

erythematosus, developmental disorders, neural tube defects, modulation of apoptosis, 
viral, bacterial, and parasitic infections or other disorders related to cell signal processing 
and metabolic pathway modulation by administering a test compound to a test animal at 
increased risk for the aforementioned disorders or syndromes. The test animal expresses a 

30 recombinant polypeptide encoded by a MOLX nucleic acid. Expression or activity of 

MOLX polypeptide is then measured in the test animal, as is expression or activity of the 
protein in a control animal which recombinantly-expresses MOLX polypeptide and is not 
at increased risk for the disorder or syndrome. Next, the expression of MOLX polypeptide 
in both the test animal and the control animal is compared. A change in the activity of 
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MOLX polypeptide in the test animal relative to the control animal indicates the test 
compound is a modulator of latency of the disorder or syndrome. 

In yet another aspect, the invention includes a method for determining the presence 
of or predisposition to a disease associated with altered levels of a MOLX polypeptide, a 
5 MOLX nucleic acid, or both, in a subject (e.g., a human subject). The method includes 
measuring the amount of the MOLX polypeptide in a test sample from the subject and 
comparing the amount of the polypeptide in the test sample to the amount of the MOLX 
polypeptide present in a control sample. An alteration in the level of the MOLX 
polypeptide in the test sample as compared to the control sample indicates the presence of 

10 or predisposition to a disease in the subject. Preferably, the predisposition includes, e.g., 
diabetes, metabolic disturbances associated with obesity, the metabolic syndrome X, 
anorexia, wasting disorders associated with chronic diseases, metabolic disorders, 
diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia, cancer, 
neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 

15 disorders, and hematopoietic disorders. Also, the expression levels of the new 

polypeptides of the invention can be used in a method to screen for various cancers as well 
as to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the 

20 subject a MOLX polypeptide, a MOLX nucleic acid, or a MOLX-specific antibody to a 
subject (e.g. , a human subject), in an amount sufficient to alleviate or prevent the 
pathological condition. In preferred embodiments, the disorder, includes, e.g., Cancer 
including pancreatic cancer, adenoma, brain tumor, colon cancer breast cancer, prostate 
cancer, testis cancer, neurological disorders including age-related disorders, Alzheimer's 

25 disease, Stroke, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, 

Behavioral disorders, Addiction, Anxiety, Pain, nephropathy, neurodegenerative disorders, 
Aneurysms, Fibromuscular dysplasia, metabolic disorders including, failure to thrive, 
nutritional edema, hypoproteinemia, trypsinogen deficiency disease, chronic and heriditary 
pancreatitis, enterkinase defieciency, Hypercholesterolemia, Obesity, Diabetes, cardiac 

30 disorders inclusing tachycardia, erythroderma, long QT syndrome, heart block, Ataxia- 
telangiectasia, Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, 
Aortic stenosis, Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus 
arteriosus, Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve 
diseases, Larsen syndrome, night blindness, brugada syndrome, Von Hippel-Lindau 
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(VHL) syndrome, Tuberous sclerosis, Hypercalcemia, Cirrhosis, angiogenesis and wound 
healing, blood pressure regulation, Trauma, Tuberous sclerosis, Fertility, Hirschsprung's 
disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney 
disease, Renal tubular acidosis, IgA nephropathy, immune disorders including cell- 
5 mediated immunity disorders, Leukodystrophies, inflammation, Hyperthyroidism, 
Hypothyroidism, Lesch-Nyhan syndrome, Multiple sclerosis, Transplantation, lung 
diseases, including asthma, Emphysema, immundeficiencies, Crohn's disease, 
Scleroderma, Appendicitis, Autoimmune diseases, Systemic lupus erythematosus, 
developmental disorders, neural tube defects, modulation of apoptosis, viral, bacterial, and 

1 0 parasitic infections . 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid 
system, affinity purification, co-precipitation with antibodies or other specific-interacting 

15 molecules. 

Unless otherwise defined, ail technical and scientific terms used herein have the 
same meaning as commonly understood by one of ordinary skill in the art to which this 
invention belongs. Although methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, suitable 
20 methods and materials are described below. All publications, patent applications, patents, 
and other references mentioned herein are incorporated by reference in their entirety. In 
the case of conflict, the present specification, including definitions, will control. In 
addition, the materials, methods, and examples are illustrative only and not intended to be 
limiting. 

25 Other features and advantages of the invention will be apparent from the following 

detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention is based, in part, upon the discovery of novel nucleic acid sequences 
that encode novel polypeptides. The novel nucleic acids and their encoded polypeptides 
30 are referred to individually as MOL1, MOL2, MOL3, MOL4, MOL5, MOL6, MOL7, 

MOL8, MOL9, MOL10, MOL1 1, MOL12, MOL13, MOL14, MOL15, MOL16, MOL17, 
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MOL18, MOL19, MOL20, MOL21 and MOL22. The nucleic acids, and their encoded 
polypeptides, are collectively designated herein as "MOLX". 

The novel MOLX nucleic acids of the invention include the nucleic acids whose 
sequences are provided in Tables 1 A, 2A, 3A, 4A, 5A, 6A, 6D, 7A, 8A, 8D, 9A, 9D, 9F, 
5 10A, 11A, 12A, 13A, 14A, 15A, 16A, 17A, 18A, 19A,20A,21Aand22A. inclusive 
("Tables 1 A - 22 A"), or a fragment, derivative, analog or homolog thereof. The novel 
MOLX proteins of the invention include the protein fragments whose sequences are 
provided in Tables IB, 2B, 3B, 4B 5B, 6B, 6E, 7B, 8B, 8E, 9B 5 9E, 9G, 10B, 1 1A, 12A, 
13A, 14A, 15A, 16A, 17A 5 18A, 19A, 20A, 21A and 22A, inclusive ("Tables IB - 10B, 
10 1 1 A-22A"). The individual MOLX nucleic acids and proteins are described below. 

Within the scope of this invention is a method of using these nucleic acids and peptides in 
the treatment or prevention of a disorder related to cell signaling or metabolic pathway 
modulation, 

MOL1 

15 MOLla 

A disclosed interleukin-1 receptor/Toll-like nucleic acid of 1050 nucleotides, 
MOLla, is shown in Table 1A. The disclosed MOLla open reading frame ("ORP") 
begins at the ATG initiation codon at nucleotides 1-3, shown in bold in Table 1A. The 
encoded polypeptide is alternatively referred to herein as MOLla or as GM_79960178. 
20 The disclosed MOLla ORF terminates at a TGA codon at nucleotides 3043-3045. As 
shown in Table 1 A the start and stop codons are in bold letters. 



Table 1A. MOLla nucleotide sequence (SEQ ID NO:l). 

ATGCTGGCCATGACCCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGA 

ACTGCAACTGGCTGTTCCTGAAGTCTGTGCCCCACT 

CTTGTCCTCCAACCGCATCCACC&CCTC 

AAGTGGAACTGCCCGCCGGTTGGCCTCAGCCCC^TGCACTTCCCCTGCCACATGACCATCGAGCCCAGCACCTTCT 

TGGCTGTGCCCACCCTGGAAGAGCTAAACCTGAGCTACAACA^ 

CATATCCCTGTCCCT(^GCCATACCAA 

TTCCTATTCATGGACGGCAACTGTTATTACAAGAACCCCT 

TTGGCCTGGGCAACCTCACCCACCTGTCACTCAAGT^ 

CCTGGAGTATCTGCTGTTGTCCTACAACCGCATCGT 

CGTGTGCTO^TGTGGGCGGAAATTGCCGCCGCTG 

TCCCCC^GCTACATCCCGATACCTTCAGCCAC^ 

CTGGCTGAATGCC^GTTGGTTCCGTGGGCTGGGAAACCTC 

TGCATCACTAAAACCAAGGCCTTCCAGGGCCT 

GGGTGTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCC 

CATCTTCTTCCGCTCACTCGATGAGACC^^ 

CAGATGAACTTCATCAACCAGGCCCAGCTCGGCATCTTC^ 

ACAACCGC^TCAGCXjGAGCTTCGGAGCTGACAGCCftCCATGGGGGAGGCAGATGGAGGGGAGAA 
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GCCTGGGGACCTTGCTCCGGCCCCAGTGGACACTCCCAGCTCTG^ 

TTCA.CCTTGGATCTGTCA.CGGAACAACCTGGTGACCGTGCAGCCGGAGATC 

GCCTGCGCCTGAGCCACAACTGCATCTCGGA^ 

GCTAGACCTGTCCCACAATAAGCTGGACCTCTACCAC^ 

GACCTCAGCTACAACAGCCAGCCCTTTGGGATGCAGGGCGTGGGCC^ 

CCCTGCGCCACCTCAGCCTGGCCCACAACAACATCCACAGCCAAGTGTCCCAGCAGCTCTGCA 

GGCCCTGGACTTCAGCX3GCAATGCACTGGGCCATATGTGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGC 

CTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCGCCTGC^ 

CCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAATTACCrGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCC 
CAAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAGGCCCTGACCA^ 

CTCCGGAGGCTGGATGTCAGCTGCAACAGC^TCAGCTTCGTGGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTG^ 
GAGAGCTCAACCTTAGCGCCAACGCCCTCAAGACAGTGGACCACTCCTGGTTTGGGCCCCTGGCGAGTG^ 
AATACTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTGGAGGTGCAG 
GCTGCCGTGCCCGGTCTGCCCAGCCGGGTGAAGTGTGGCAGTCCGGGCCAGCTCC^ 

AGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTCCTGGGACTGTTTCGCCCTCTCGCTGCTGGCTGTGGCTCTGGG 

CCTGGGTGTGCCCT^TGCTGCATCACCTCTGTGGCTGGGACCTCTGGTACTGCTTCCACCTGTGCCTGGCCTGGCTT 

CCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTACGATGCCTTCGTGGTCTTCGACAAj\ACGC 

AGAGCGCAGTGGCAGACTGGGTGTACAACGAGCTTCGGGGGCAGCTGGAGGAGTGCCGTGGGCGCTGGGCACTCCG 

CCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCTCTTTGAGAACCTGTGGGCCTCGGTCTATGGCIAGC 

CGCAAGACGCTGTTTGTGCTGGCCCACACGGACCGGGTCAGTGGTCTCTTGCGCGCCAGCTTCCTGCTGGCCCAGC 

AGCGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCTGGTGATCCTGAGCCCTGACGGCCGCCGCTCCCGCTATGT 

GCGGCTGCGCCAGCGCCTCTGCCGCCAGAGTGTCCTCCrCTGGCCCCACCAGCCCAGTGGTCAGCGCAGCTTCTGG 

GCCCAGCTGGGCATGGCCCTGACCAGGGACAACCACCACTTCT 

AATAG 



A disclosed encoded MOLla protein has 346 amino acid residues, referred to as 
the MOL1 a protein. The MOL1 a protein was analyzed for signal peptide prediction and 
cellular localization. SignalP results predict that MOL1 a is cleaved between position 4 1 
and 42 of SEQ ID NO:2. Psort and Hydropathy profiles also predict that MOLla contains 
a signal peptide and is likely to be localized in the plasma membrane (Certainty=0.4600). 
The disclosed MOLla polypeptide sequence is presented in Table IB using the one-letter 
amino acid code. 



Table IB. Encoded MOLla protein sequence (SEQ ID NO:2). 

"mlamtlalgtlpm 

wncppvglspmhfpchmtiepstflavptle 

fmdgnc yyknpcrqale vapgalmlgnlthls 

dvggncrrcdhapnpcmecpi^fpqlhpdtfshlsrleglvl 

tkafqgltqlrklnls fnyqkrvs fahlslaps fgslvalkeldmhg i ffrsldettlrplarlpmlqtlrlqmnfi 

nqaqlgifrafpglryvdlsdnrisgaseltatmgeadggekwl^ 

rl^lvtvqpemfaqlshlqclrlshncisqawgsqflpltc 

pfgmqgvghnfsfvahlrtlrhlslahnnihsqvsqqlc^ 

lsqnrlhtllpqtlrnlpkslqvlrlrdnylaffkwwslhflpklevldlagnq 

sisfvapgffsktlkelrelx^sanalktvdhswfgplasalq 

KCGS PGQLQGLS I FAQDLRLCLDEALSWDCFAIiSLIAVALGLGVPML 

DALPYDT^FVVFDKTQSAVADWVYNELRGQLEECRGRWALRLCLEERDWLPGKTLFENLWASVYGSRK^ 
VSGIiU^SFLbAQQRLLEDRKDVVVLVILSPDGRRSRYVRLRQRLCRQSVLLWPHQPSGQRSFWAQL^ 
FYNRNFCQGPTAE 



MOLla was initially identified on chromosome 3 with a TblastN analysis of a 
proprietary sequence file for a G-protein coupled receptor probe or homolog, which was 
run against the Genomic Daily Files made available by GenBank. A proprietary software 
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program (GenScan™) was used to further predict the nucleic acid sequence and the 
selection of exons. The resulting sequences were further modified by means of 
similarities using BLAST searches. The sequences were then manually corrected for 
apparent inconsistencies, thereby obtaining the sequences encoding the full-length protein. 
5 A region of the MOLla nucleic acid sequence has 690 of 1203 bases (57 %) 

identical to a Homo sapiens Toll Receptor mRNA (GENBANK-ID: AL1 37451), with an 
E-value of 5.7x1 0' 8 . In all BLAST alignments herein, the "E-value" or "Expect" value is a 
numeric indication of the probability that the aligned sequences could have achieved their 
similarity to the BLAST query sequence by chance alone, within the database that was 

1 0 searched. For example, the probability that the subject ("Sbjct") retrieved from the 
MOLla BLAST analysis, e.g., the Homo sapiens MOL, matched the Query MOLla 
sequence purely by chance is 5.7x1 0" 8 . 

A BLASTX search was performed against public protein databases. The full 
amino acid sequence of the protein of the invention was found to have 342 of 900 amino 

1 5 acid residues (38%) identical to, and 493 of 900 residues (54%) positive with, the 1049 
amino acid residue Toll-like Receptor 7 protein from Homo sapiens (ptnr:SPTREMBL- 
ACC: AAF60j88) . 

MOLlb 

A disclosed Toll receptor 9-like nucleic acid of 31 18 nucleotides, MOLlb, is 
20 shown in Table 1 C. The disclosed MOLlb open reading frame ("ORF") begins at the 
ATG initiation codon at nucleotides 18-20, shown in bold in Table 1C. The encoded 
polypeptide is alternatively referred to herein as MOLlb or as CG54674-02. The 
disclosed MOLlb ORF terminates at a TAG codon at nucleotides 3114-3116. As shown 
in Table 1C the start and stop codons are in bold letters. 

25 

Table 1C. MOLlb nucleotide sequence (SEQ ID NO: 114). 

~ CCCCTCGCACCCCGAGCA TGGGTT^ 
GCCATGACCCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAACTGCAA 
CTGGCTGTTCCTGAAGTCTGTGCCCCACTTCTCC 
CCAACCGCATCCACCACCTCCATGATTCTGACT 
TGCCOSCrcGTTGGCCTCAGCCCCATGCACTTC 
CACCCTGGAAGAGCTAAACCTGAGCTACAACAAC^TC 
CCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTQ3 
GACGGCAACTGTTATTAGAAGAACCCCTGCAG 
CCTC^CCCACCTGTC^CTC^GTAC^CAAC^ 
TGTTGTCCTAC&ACCGCATCGTCAAACTGGCGCCT 
GGCGGAAATTGCCX3CCGCTGCGACCACGCTC 
TCATACCTTCAGCCACCTGAGCCGTCTTGAAGGCCTGGTG 
GGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTC 
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GCCTTCC^GGGCCTAACACAGCTGCGCAAGCT 

GTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTC^^ 

ATGAGACCACGCTCCGGCCACTGGCCCGCCTGCCC^ 

GCCCAGCTCGGCATCTTCAGGGCCTTCCCTGGC^ 

GGAGCTGACAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTC 

CAGTGGACACTCCCAGCTCTGAAGACTTC^GGCCC^CTGCAGCACCCTCAACTTCGCCT 

AACCTGGTGACCGTGCAGCCGGAGATGTTTGCCGAGCT^ 

CTCGCAGGCAGTCAATGGCTCCCAGTTCCTGCCXjCT^ 

ACCTCTACCACGAGCACTCATTCACGGAGCTACCACGAC^^ 

GGCATGCAGGGCGTGGGCCAC^CTTCAGCTTCGTGGCTCAC^ 

CAACATCCACAGCCAAGTGTCCC^GCAGCTCTGCAGTACGTCGCTGCGGGCCCT^^ 

GCCATATGTGGGCCGAGGGAGACCTCTATCTGCACTTCTTC 

CAGAACCGCCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCCCCAAGAGCCTACAGGTGCTGCGTCTCCGTGA 

CAATTACCraGCCTTCTTTAAGTGGTGGAGCCTCaVCTTCCTGCCCAAACTGGAAGTCCTCGACCTGGCAGGA 

AGCTGAAGGCCCTGACCAATGGCAGCCTGCCTGCTGGCA^ 

AGTGGACCACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCAACCCTCTGCACTGC^ 
CCTGTGGGGCGGCCTTTATGGACTTCCTGCTGGA^ 

GGCAGTCCGGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTCCTG 
GGACTGTTTCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGCTGGG 
ACCTCTGGTACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCC 
CTGCCCTACGATGCCTTCGTGGTCTTCGACykAAAra 

GC^GCTGGAGGAGTGCCGTGGGCGCTGGG(^CTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCC 

TCTTTGAGAACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTTTGTGCTGGCCCACACGGACCGGGTCAGT 

GGTCTCTTGCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCTGGTGAT 

CCTGAGCCCTGACGGCCGCCGCTCCCGCTACGTGCGGCTGCGCCAGCGCCTCTGCCGCCAGAGTGTCCTCCTCTGGC 

CCCACCAGCCCAGTGGTCAGCGC^GCTTCTGGGCCCAGCTGGGCATGGCCCTGACCAG^^ 

AACCGGAACTTCTGCCAGGGACCCACGGCCGAATAGCC 



A disclosed encoded MOLlb protein has 1032 amino acid residues, referred to as 
the MOLlb protein. The disclosed MOLlb polypeptide sequence is presented in Table 
ID using the one-letter amino acid code. 



Table ID. Encoded MOLlb protein sequence (SEQ ID NO:115). 

MGFCRSALHPLSLLVQAIMLAMTLALGTLPAFLPC^ 

LHDSDFAHLPSLRHLNLKWNCPPVGLSPMHFPCHMT^ 

ILMLDSASI^GLHALRFLFMDGNCYYKNPCRQALEVAPGAL 

IVKLAPEDLANLTALRVLDVGGNCRRCDHAPNPCMECPRHFPQLHPDTFSHLSRLEGLVLKDSSLSW 
NLRVLDLSENFLYKCI TKTKAFQGLTQLRKLNLS FNYQKRVS FAHLSLAPS FGSLVALKELDMHGI FFRSLDETTLR 
PLARLPMLQTLRLQr^FINQAQLGIFRAFPGLRYVDLSDNRISG 
SEDFRPNCSTLNFALDLSRNNLVTVQPEMFAQLSHLQCLRL^ 

SFTELPRLEALDLS YNSQP FGMQGVGHNFS FVAHLRTLRHLS LAHNNIHSQVSQQLCS TS LRALDFSGNALGHMWAE 
GDLYmFFQGLSGLIWLDLSQNRLHTLLPQTLRNLPKSLQVL^ 

NGS LPAGTRLRRLDVS CNS I S FVAPGFFSKAKELRELNLSANALKTVDHS W FGPLASALQI LDVSANPLHCACGAAF 
MDFLLEVQAAVPGLPSRVKCGS PGQLQGLS I FAQDLRLCLDEALS WDCFALSLIiAVALGIjGVPMLHHLCGWDLWYCF 
HLCI^WLPWRGRQSGRDEDALPYDAFWFDKTQSAVADWVYNELRGQLEECRGRWALRLCLEERDWLPGKTLFENLW 
ASVYGSRKTLFVI^TDRVSGLLRASFLIJIQQRLL^^ 

QRSFWAQLGMALTRDNHHFYNRNFCQGPTAE * 



MOLlc 

A disclosed Toll receptor 9-like nucleic acid of 3034 nucleotides, MOLlc, is 

shown in Table IE. The disclosed MOLlc open reading frame ("ORF") begins at the 

GGA initiation codon at nucleotides 2-4, shown in bold in Table IE. The encoded 

polypeptide is alternatively referred to herein as MOLlc or as 248587042. The disclosed 

MOLlc ORF terminates at a GAG codon at nucleotides 3032-3034. As shown in Table 
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IE the start and stop codons are in bold letters. Because MOLlc does not start or stop at 
traditional initiation and termination codons, MOLlc could be a partial open reading 
frame which extends further in the 5' and/or 3 5 directions. 



Table IE. MOLlc nucleotide sequence (SEQ ID NO:116). 

TGGATCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTG^ 

TGAAGTCTGTGCCCCACTTCTCCATGGCAGCACCCCGTC 

CACCTCGATGATTCTGACTTTGCCCACCTGCC 

CAGCCCCATGCACTTCCCCTGCCAC^TGACC^ 

TGAGCTACAACAACATCATGACTGTGCCTGCGCT 

ATGCTAGACTCTGCCAGCCTCGCCGGCCTGCATGCCCTGC^ 

CTGCAGGCAGGCACTGGAGGTGGCCCCGGGTGCCCTC^ 

ACCTCACTGTGGTGCCCCGC^CCTGCCTTCCAGCCTGGAGT^^ 

CCTGAGGACCTGGCCAATCTGACCGCCCTGCGTGTGCTCGATGTGGGCGGAAATTGCCGCCGCTGCGACCACGCTCCCAA 
CCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCT^ 

TGTTGAAGGACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTGAGT 
GAGAACTTCCTCTACAAATGCATCACTAAAACCAAGGCCT 

CAATTACCAAAAGAGGGTGTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGG 

ACATGCACX3GCATCTTCTTCCGCTGACT 

CGTCTGCAGATGAACTTCATGAACCAGGCC^ 

GGACAACCGCATCAGCGGAGCTTCGGAGCTGACAGCCACCATGGG^ 

CTGGGGACCTTGCTCQSGCCCCAGTGGACACTCCCAGCTCTGAAGACT^ 

TTGGATCTGTCACGGAACAACCTGGTGACCGTGCAGCCGGAGATC 

GAGCCACAACTGCATCTCGCAGGGAGTCAATGGCTCCCAG 

ACAATAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCTACCACGACTGGAGGCCCTGGAC^ 

CAGCCCTTTGGCATGCAGGGCGTGGGCC^CAACT^ 

CCACAACAACATCCACAGCCAAGTGTCCCAGCAGCTCTGCAGTACGTCG 

TGGGCCATATGTGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATCTGGCTGGACTTGTCC 
CAGAACCGCCTGCACACCCTCCTGCCCCAAACCCTGOT 

TTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGA 

AGGCCCTGACG^TGGCAGCCTGCCTGCTGGCACCCGGCTC 

GCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGC^ 

CTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGGGCGGCCT 
TTATGGACTTCCTGCTGGAGGTGC^GGCTGCCGTGCCCGGTCCGCCCAGCCGGGTGAAGTGTGGCAGTCCGGGCCAGCTC 
(^GGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTCCTGGGACTGTTTCGCCCTCTCGCT 
GCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGOTGGGACCTCTGGTACTGCTTCCACCTGT 
GCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTACGATGCCTTCGTGGT'CTTC 
GAC^AAACGCAGAGCGCAGTGGCAGACTGGGTGTAC^ 

ACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCTCTTTGAGAACCTGTGGGCCTCGGTC 
GCCGCAAGACGCTGTTTGTGCTGGCCCACACGGACCGGGT 

CGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCTGGTGATCCTGAGCCCTGACGGCCGCCGCTCCCGCTACGTGCGGCT 
GCGCCAGCGCCTCTGCCGCCAGAGTGTCCTCCTCTGGCCCCACC^GCCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGG 
GCATGGCCCTGACC^GGGACAACCACCACTTCTATAACCGGAACTTCTGCCAGGGACCCACGGCCGAA 

A disclosed encoded MOLlc protein has 101 1 amino acid residues, referred to as 
the MOLlc protein. The disclosed MOLlc polypeptide sequence is presented in Table IF 
using the one-letter amino acid code. 



Table IF. Encoded MOLlc protein sequence (SEQ ID NO:117). 

GSLGTLPAFLPCELQPHGLTOCNWLFLKSVPH^ 
VGLSPMHFPCHMTIEPSTFIAVPTLEELNL^ 
CYYKNPCRQALEVAPGALLGLGNLTHLSLK 
OIRCDHAPNPCMECPRHFPQLHPDTFSHLSRLEGLVLKDSS 

GLTQLRKLNLS FNYQKRVS FAHLSLAPSFGSLVALKELDMHG I FFRSLDETTLRPLARLPMLQTLRLQMNF INQAQL 
G I FRAFPGLRYVDLS DNR I SGASELTATMGEATOGEKWLQPGDLAPAPVDTPSSEDFRPNCSTLNFTLDLSRNNLV 
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TVQPBMFAQLSHLQCLRLSHNCISQAWGSQFLPLTC^ 

GVGHNFSFVAHLRTLRHLSLAHNNIHSQVSQQLCSTSLRALDFSGNALGH^ 

LHTLLPQTLRNLPKSLQVLRLRD^ 

APGFFSKAKELRELNLSANALKTVDHSWFGPLASALQI LDVSANPLHCACGAAFMDF P 
GQLQGLSIFAQDLRLCLDEALSWDCFALSLLAVALGLGVPM 
DAFVVFDKTQSAVADVttTraELRGQLEECRGRWALRL^^ 
RASFLLAQQRIJ^EDRKDVVVLVILSPDGRRSRYV^ 

FCQGPTAELE* 



MOLld 

A disclosed Toll receptor 9-like nucleic acid of 3 1 1 1 nucleotides, MOLld, is 
shown in Table 1G. The disclosed MOLld open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1G. The encoded 
polypeptide is alternatively referred to herein as MOLld or as 248651580. The disclosed 
MOL 1 d ORF terminates at a GAG codon at nucleotides 3109-3111. As shown in Table 
1G the start and stop codons are in bold letters. Because MOLld does not start or stop at 
traditional initiation and termination codons, MOLld could be a partial open reading 
frame which extends further in the 5' and/or 3 ' directions. 



Table 1G. MOLld nucleotide sequence (SEQ ID NO:118). 

GGATCCACCATGGGTTTCTGCCGCAGCG 

CCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAACTGCAACTGGCTGT 
TCCTGAAGTCTGTGCCCCACTTCTCC^TGGCAGCACCCCGTGGC^TGTCACCAGCCTTTCCTTGTCCTCCAACCGC 
ATCCACCACCTCCATGATTCTGACTTTGCCCACCTGCCCA^ 
GGTTGGCCTCAGCCCGATGCACTTCCCCTGCCAC^ 

AAGAGCTAAACCTGLAGCTAGAACAACATCATGACTGTGCCTGCGCTGCCCAAATCCCTCATATCCCT 

CATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGCCGGCCTGCATGCCCTGCGCTTCCTATTCATGGACGGCAA 

CTGTTATTACAAGAACCCCTGCAGGCAGGCACTGGAGGTGGCCCCGGGTGCCCTCCTTGGCCTGGGCAACCTCACCC 

ACCTGTCACTCAAGTAC^^CAACCTCACTGTC 

TACAACCGCATCGTCyUU^CTGGCGCCTGAGGACCTGGCCAATCTC 

TTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCT 
TCAGCC^CCTGAGCCGTCTTGAAGGCCTGGTGTTGAAGGACTGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGT 
GGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTT 
GGGCCTAACACAGCTGCGCAAGCTTAACCTGTCCTTCAATTACC^^ 

CCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCTTCTTCCGCTC^CTCGATGAGACC 

ACGCTCCGGCCACTGGCCCGCCTGCCCATGCTCCAGACTCTGQ3TCTGCAGATGAACTTCATCAAC 

TOGCATCTTCAGGGCCTTCCCTGGCCTGCGCTAOTTGGACCTGTCGGACAACCGCATCAGCGGAGCTTCGGAGCTGA 

CAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGAC 

ACTCCCAGCTCTGAAGACTTCAGGCCCAACTGCAGCACCCTCAACTT^ 

GACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACCTC 

CAGTCAATGGCTCCCAGTTCCTGCCGCTGACCTGT 

CACGAGCACTCATTCACGGAGCTACCACGACTGGAGGCCCTC 

GGGCGTGGGCCACAACTTCAGCTTCGTGGCTCACCTGCGCACCCT 

ACAGCCAAGTGTCCCAGCAGCTCTGCAGTACGTCGCTGCGGGCCCTGGA^^ 

TGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCG 
CCTGCACACCCTCCTGCCCCAAACCCTC 

TGGCCTTCTTTAAGTGGTGGAGCCTCC^CTTCCTGCCCAAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAG 
GCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGC^ 

GGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGCTCAACCTTAGCGCCAACGCCCT 

ACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCMATACTAGATGTAAGCGCCAACCCTCTGCA 

GCGGCCTTTATGGACTTCCTGCTGGAGGTGCAGGCTGCCGTGC^ 

GGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTC 
TraCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGT^ 

TACTGCTTCC^CCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTA 
CGATGCCTTCGTGGTCTTCGACAAAACGCAGAGCGCAGTGGCAGACTGTO 
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AGGAGTGCCGTGGGCGCTGGGCACTCCGCCTG 
AACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTT 
GCXSCGCCAGCTTCCTGCTGGCCC^GCAGCGCCTC 
CTGACGGCCXSCaSCTCCCGCTACX^TC 

CCGAGTGGTCAGCGCAGCTTCTGGGCCCAGCrGGGCATGGC^ 
CTTCTGCCAGGGACCCACGGCCGAACTCGAG 



A disclosed encoded MOL Id protein has 1037 amino acid residues, referred to as 
the MOL Id protein. The disclosed MOL Id polypeptide sequence is presented in Table 
1H using the one-letter amino acid code. 



Table 1H. Encoded MOLld protein sequence (SEQ ID NO:119). 

"gstmgfcrs^ 

ihhlhdsdfahlpslrhlnlkwncppvglspmhfpch^ 

HTNILMIiDSASLAGLHALRFLFMDGNCYYKNPCRQALEVAPGALLGLGNLra 
YNRIVKIiAPEDIiANLTALRVLDVGGNCRROT 
GLGNLRVLDLSENFLYKCITKTKAFQGLTQLRKI^ 
TLRPLARLPMLQTLRLQMNFINQAQLGIFRAFPGLRYVDL^ 

TPSSEDFRPNCSTLNFTLDLSRNNLVTVQPEMFAQLSHLQCU^LSHNCISQAVNGSQFLPLTCLQVLDLSHNKLDLY 
HEHSFTELPRLEALDLSYNSQPFGMQGVGHNFSFVAHLRTLRHLSLAHNNIHSQVSQQLCSTSLRALDFSGNALGHM 
WAEGDLYT»HFFQGLSGLIWLDLSQNRLHTLLPQTLRN^ 
ALTNGSLPAGTRLRRLDVSOTSISFVAPGFFSKAKELRELNLSAN^ 

AAFMDFLLEVQAAVPGLPSRVKCGS PGQLQGLS I FAQDLRLCLDEALSWDCFALSLLAVALGIjGVPMLHHLCGWDLW 
YCFHLCI^WLPWRGRQSGRDEDALPYDAFVVFDKTQSAVADWVYNELRGQLEECRGRWALRLCLEERDWLPGKTLFE 
NLWASVYGSRKTLFVI^TDRVSGLLRASFLLAQQ^^ 

PSGQRSFWAQLGMALTRDNHHFYNRNFCQGPTAELE ■ 



MOLle 

A disclosed Toll receptor 9-like nucleic acid of 3 1 1 1 nucleotides, MOLle, is 
shown in Table II. The disclosed MOLle open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1G. The encoded 
polypeptide is alternatively referred to herein as MOLle or as 255304731. The disclosed 
MOL1 e ORF terminates at a GAG codon at nucleotides 3 1 09-3 111. As shown in Table 1 1 
the start and stop codons are in bold letters. Because MOLle does not start or stop at 
traditional initiation and termination codons, MOLle could be a partial open reading 
frame which extends further in the 5' and/or 3' directions. 



Table II. MOLle nucleotide sequence (SEQ ID NO:120). 

GGATCCACCATGGGTTTCTGCCGCAGCGCCCTGCACCCGCTGTCTCTCCTGGTGCAGGCCATCATGCTGGCCATGAC 

CCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTC 

TCCTGAAGTCTGTGCCCCACTTCTCCATGGCAGCA 

ATCCACCACCTCCATGATTCTC^CTTTGCC 

GGTTGGCCTCAGCCCCATGCACTTCCCCT 

AAGAGCTAAACCTGAGCTACAACAACATCATGACIGTGCCTC 

CATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGCCGGC 

CTGTTATTACAAGAACCCCTGCAGGCAGGCACTGGAGGTGGCCCCGGGTGCCCrCCTTGGCCTGGGCAACCT 

ACCTGTCACTCAAGTACAACAACCTCACTGTGGTGCCCCGGAACCTGCCTTCCAGCCTGGAGTAT 

TACAACCGCATCGTCAAACTGGCGCCTGAGGACCTGGCCAATCTGACCGCC 

TTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCT 
TCAGCCACCTGAGCTOTCTTGAAGGCCIGGTGTTGAAGGACA 
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GGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTCCTCT^ 

GGGCCTAAGAGAGCTGCGGAAGCTTAACCTGTCC 

CCCCTTCCTTCGGGAGCCTGGTCGCCCTGA^ 

ACX3CTCCGGCCACTGGCCCGCCTGCCCATGCTCCAGACTCTGCGTC^ 
CGGCATCTTCAGGGCCTTCCCTGGCCTGCGCTACGTGG 

CAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACOT 

ACTCCC^GCTCTGAAGACTTCAGGCCCAAC^ 

GACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACCT^ 

CAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTC 

CACGAGCACTCATTCACGGAGCTACCGCGAC^ 

GGGCX3TGGGCCACAACTTCAGCTTCGTGGCTCACCTC 

AC^GCCAAGTGTCCCAGCAGCTCTGCAGTACGTCGCTGCGGGCCCTGGACTTCAGCGGCAA 

TGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCG 

CCTGC^C^CCCTCCTGCCCCAAACCCTGCGC^CCTCCCCAAGAGCCTACAGGTGCTGC^TCT 

TGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTGGAAGTCCTCGACCTGGC7VGGAAATCAGCTGAAG 

GCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCTCCG 

GGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGCTO 

ACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGO^TACTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGG 
GCGGCCTTTATGGACrTCCTGCTGGAGGTGCAGGCTGCCGTGCCCGGTCTGCCCAGCCGGGTGAAGTGTGGCAGTCC 
GGGCCAGCTCCAGGGCCTC^GCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTCCTGGGACTGTT 
TCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGCTGGGACCTCTGG 
TACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTA 
CGATGCCTTCGTGGTCTTCGACAAAACGC^GAGCGC^ 

AGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCTCTTTGAG 

AACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTTTGTGCTGGCCCACACGGACCGGGTCAGTGGTCTCTT 

GCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCIX3GAGGACCGa\AGGACGTCGTGGTGCTGGTGATCCTGAGCC 

CTGAraGCCGCCGCTCCCGCTATOTGCGGCTGCGCCAGCGCCTCTC 

CCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGGGCATGGCCCTGAC 

CTTCTGCCAGGGACCCACGGCCGAACTCGAG 



The reverse complement of MOLle is shown below in Table 1 J. 



Table 1J. MOLle nucleotide sequence (SEQ ID NO:121). 

CTCGAGTTCGGCCX3TGGGTCCCTGGCAGAAGTTC 

GCTGGGCCCAGAAGCTGCGCTGACCACTGGGCTGGTGGGGCCAGAGGAGGACACTCTGGCGGCAGAGGCGCTGGCGC 
AGCCGCACGTAGCGGGAGCGGCGGCCGTCAGGGCTCAGGATCACCAGCACCAC^ 

GCGCTGCTGGGCCAGCAGGAAGCTGGCGCGCAAGAGACCACTGACCCGGTCCGTGTGGGCCAGCACAAACAGCGTCT 
TGCGGCTGCC7VTAGACCGAGGCCCACAGGTTCTCAM 

AGGCGGAGTGCCCAGCGCCCACGGCACTCCTCCAGCTGCCCCCGAAGCTCGTTC 
CTGCGTTTTGTCGAAGACCACGAAGGCATCGTAGGGCAGGGCATCCTCATCTCGCCCACT^ 

GAAGC CAGG CCAGGCACAGGTGGAAGCAGTACCAGAGGTCCCAG CCACAGAGGTGATG CAG CATGGG CACAC CCAGG 
CCCAGAG C CACAG CCAGCAGCGAGAGGGCGAAACAGTC C CAGGAGAGGGC CT CAT C CAGG CAG AGGCG CAGGT CCTG 
TGCAAAGATGCTGAGGCCCTGGAGCTGGCCCGGACTGCCACACTT 
GCACCTCCAGCAGGAAGTCCATAAAGGCCGCCCCACAGGCGCAGTGC^ 

AGGGO^CTCGCCAGGGGCCCAAACCAGGAGTGGTCCACTGTCTTGAGGGCGTTGGCGCTAAGGTTGAGCTCTCGCAG 
CTCCTTGGCCTTGGAAAAGAAGCCGGGGGCCACGAAGCTGATGCTGTTGCAGCTGACATCCAGCCTCaSGAGCCGGG 
TGCCAGC&GGCAGGCTGCCATTGGTCAGGGCCTTCAGCT^ 
AAGTGGAGGCTCCACCACTTAAAGAAGGCCAGGTAATTGTC^ 

GCGCAGGGTTTGGGGC^GGAGGGTGTGCAGGCGGTTCTGGGACAAGTCCAGCCAGATCAAACCGCTCAGGCCTTGGA 
AGAAGTGCAGATAGAGGTCTCCCTCGGCCGACATATGGCCCAGTGCM 

GTACTGCAGAGCTGCTGGGACACTTGGCTGTGGATGTTGTTGTGGGCCAGGCTGAGGTGGCGCAGGGTGCGCAGGTG 

AGCCACGAAGOTGAAGTTGTGGCCCACGCCCTGCATGCCAAAGGGCTGGCTGTTGTAGCTGAGGTCCAGGGCCT 

GTCGCGGTAGCTCCXjTGAATGAGTGCTCGTGGTAGAGGTC 

GTCAGCGGCAGGAACTGGGAGCCATTGACTGCCTGCGAGATGCA 

GAGCTGGGCAAACATCTCCGGCTGCACGGTCACCAGGTTGTTC^ 

AGTTGGGCCTGAAGTCTTCAGAGCHX^GAGTGTCCACTG^ 

TCCCCTCCATCIK3CCTCCCCCATGGTGGCTGTCAGC 

GCGCAGGCCAGGGAAGGCCCTGAAGATGCCGAGCTGGGCCTGGTT 

GCATGGGCAGGCGGGCCAGTGGCCGGAGCGTGGTCTCATCGAGT^^ 

TTCAGGGCGACCTGGCTCCCGL&AGGAAGGGGCCA^^ 

CAGGTTAAGCTTGCGCAGCTGTGTTAGGCCCTGGAAGGCCTTGGTTTTAGTGATGCATTTGTAGAG 

TCAGGTCCAGCACTCGGAGGTTTCCCT^GCCCACGGAACCAACTGGCATTCAGCCAGGAGAGAGAA 

ACCAGGCCTTCAAGACGGCTCAGGTGGCTGAAGGTATCGGGATGTAGCTGGGGGAAGTGACGAGGGCACTCCATGC^ 

GGGGTTGGGAGCGTGGTCGCAGCGGCGGCAATTTCCGCCCA^ 

CCTCAGGCGCCAGTTTGACGATGCGGTTGTAGGACAACAGC^ 
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ACAGTGAGGTTGTTGTACTTGAGTGACAGGTG^ 

TGCCTGCCTGCAGGGGTTCTTGTAATAACAGTTGCCGTCCATGAATAGGAAGCGCAGGGCATGCAGGCCGGCGAGG^ 
TGG»GAGTCTAGCATCAGGATGTTGGTATGGCTGAGGGACAGGGATATGAGGGATTTGGGCAGCGCAGGCACAGTC 
ATGATGTTGTTGTAGCTCAGGTTTAGCTCTTCCAGGGT^ 
GCAGGGGAAGTGCATGGGGCTGAGGCCAACCGGCGGGCAGTTCCACTTC^ 

GGGCAAAGTCAGAATCATGGAGGTGGTGGATGCGGTTGGAGGACAAGGAAAGGCTGGTGACATTGC 

GCCATGGAGAAGTGGGGCACAGACTTCAGGAACAGCCAGTTGC^GTTCACCAGGCCGTGGGGCTGGAGCTC^ 

TAGGAAGGCAGGCAAGGTACCCAGGGCCAGGGTCATGGCCAGC^ 

GGGCGCTGCGGCAGAAACCCATGGTGGATCC 



A disclosed encoded MOLle protein has 1037 amino acid residues, referred to as 
the MOLle protein. The disclosed MOLle polypeptide sequence is presented in Table IK 
using the one-letter amino acid code. 



Table IK. Encoded MOLle protein sequence (SEQ ID NO:122). 

GSTMGFCRSALHPLSLLVQAIMLAMTLAL^ 
IHHLHDSDFAHLPSLRHLNLKWNCPPVGL^ 
HTOILMLDSASLAGLHALRFLFM^ 

YI^IVKLAPEDLANLTALRVLDVGGNCRRCDHAPNPCMECPRHFPQLHPDTFSm 

GLGNLRVLDLSENFLYKCITKTKAFQGLTQLRKI^ 

TLRPLARLPMLQTLRLQMNFINQAQLGIFRAFPGLRYVDLS 

TPSSEDFRPNCSTLNFTLDLSRNNLVTVQPEMFAQLSHLQCLRLSHNCISQAWGSQFLPLTGLQVLDLSHNKLDLY 

HEHSFTELPRLEALDLSYNSQPFGMQGVGHNFSFVAHLRTLRHLSLAHNNIHSQVSQQLCSTSLRALDFSG 

WAEGDLYLHFFQGLSGLIWLDLSQNRLHTLLPQTLRNLPKSL^ 

ALTNGSLPAGTRLRRLDVSCNSISFVAPGFFSKAKELRELNLSANALKTVDHSWFGPLASALQILD 
AAFMDFLLEVQAAVT?GLPSRVKCGSPGQLQGLSIFAQDLRLCIJ}E^ 

YCFHLCIAWLPWRGRQSGRDEDALPYDAFWFDKTQSAVADWVYNELRGQLEECRGRWALRLCLEERDWLPGKTLFE 
NLWASVYGSRKTLFVLAHTDRVSGLLRASFLLAQQRLLEDRKDVWLVILSPDGRRSR 

PSGQRS FWAQLGMALTRDNHHFYNRNFCQGPTAELE 



MOLlf 

A disclosed Toll receptor 9-like nucleic acid of 31 1 1 nucleotides, MOLlf, is 
shown in Table 1L. The disclosed MOLlf open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1G. The encoded 
polypeptide is alternatively referred to herein as MOLlf or as 255304783. The disclosed 
MOL 1 f ORF terminates at a GAG codon at nucleotides 3 1 09-3 1 1 1 . As shown in Table 
1L the start and stop codons are in bold letters. Because MOLlf does not start or stop at 
traditional initiation and termination codons, MOLlf could be a partial open reading frame ' 



which extends further in the 5' and/or 3' directions. 



Table 1L. MOLlf nucleotide sequence (SEQ ID NO:123). 


GG&TCCACCATGGGTTTCTGCCGCAGCGCCCTC 

CCTGGCCCTGGGTACCTTGCCTGCCTTCCTAC^ 

TCCTGAAGTCTGTGCCCCACTTCTCCATGGCA^ 

ATCC^CC^CCTCCATGATTCTGACTTTGC^ 

GGTTGGCCTC^GCCCCATGCACTTCCCCTGCC^ 

AAGAGCTAAACCTGAGCTACAACAAC2VTCATGACTG 

CATACCAAC^TCCTGATGCTAGACTCTGCCAGCCTOT 

CTGTTATTACAAGAACCCCTGCAGGCAGGCACTGGAGGTGG 

ACCTGTCACTCAAGTACAACAACCTCACTGTGGTC 
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TACAACCGCATCGTCAAACTGGCGCCIX3AGGAC 

TTGCCGCCGCTGOSACCACGCTCCC^CCCCTGCSmS^ 

TGAGCCACCTGAGCCXSTCTTGAAGGCCTGGTGTTGA^ 

GGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTCCTCTACAAATGCATCACTAA 
GGGCCTAACACAGCTGCGCAAGCTTAACCTGTCCTTCAATT^ 

CCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCTTCTTCCGCTCACTCGATGAGACC 

ACGCTCCGGCCACTGGCCCXSCCTGCCCATGCTCCAGACTCT 

CGGCATCTTCAGGGCCTTCCCTGGCCTGCGCTACGTC 

CAGCCACCATGGGGGAGGC^GATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTC 

ACTCCCAGCTCTGAAGACTTCAGGCCC^CTGCAGC^CCCTCAACTTCACCTTGGATCTGTCACGGAACAACCTGGT 

GACCGTGCAGCCGGAGATGTTTGCCGAGCTCTCGCACCTC 

CAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTGC^GGTGCTAGACCTGTCCCACAATAAGCTGGACCTCTAC 
CACGAGCACTCATTCACGGAGCTACCACGACTGGAGGCCCTGGACCTCAGCTACAACAGCCAGCCCTTTGGCATGCA 
GGGCGTGGGCCAC^CTTCAGCTTCGTGGCTCACCTGCGC^ 
ACAGCCAAGTGTCCCAGC&GCTCTGCAGTACGTCGCTGCGGGC^ 

TGGGCCGAGGGAGACCTCTATCTGCACITCrrCCT^GGCCTGAGCGGTTTGATCTGGCTGGAC 
CCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCCCCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAATTACC 
TGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCA7^ACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAG 
GCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCTC^ 

GGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGCTCAACCTTAGCGCCAACGCCCTCAAGACAGTGGACC 

ACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCCACCCTCTGCACTGCGCCTGTGGG 

GCGGCCTTTATGGACTTCCTGCTGGAGGTGCAGGCTGCCGTGCCCGGTCCGCCCAGCCGGGTGAAGTGTGGCAGTCC 

GGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTCCTGGGACTGTT 

TCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGCTGGGACCTCTGG 

TACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTA 

CGATGCCTTCGTGGTCTTCGACAAAACGCAGAGCGCAGTGGCAGACTGGGTGTACAACGAGCTTCGGGGGCAGCTGG 

AGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCTCTTTGAG 

AACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTTTGTGCTGGCCCACACGGACCGGGTCAGTGGTCTCTT 

GCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCTGGTGATCCTGAGCC 

CTGACGGCCGCCGCTCCCGCTACGTGCGGCTGCGCCAGCGCCTCTGCCGCCAGAGTGTCCTCCTCTGGCCCCACCAG 

CCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGGGCATGGCCCTC 

CTTCTGCCAGGGACCCACGGCCGAACTCGAG 



A disclosed encoded MOLlf protein has 1037 amino acid residues, referred to as 
the MOLlf protein. The disclosed MOLlf polypeptide sequence is presented in Table 1M 
using the one-letter amino acid code. 



Table 1M. Encoded MOLlf protein sequence (SEQ ID NO:124). 

GSTMGFCRSALHPLSLLVQAIMLAMTLALGTLPA^ 

IHHLHDSDFAHLPSLRHLNLKWNCPPVGLSPM 

HTNILMLDSASIAGLHALRFLFMDGNCYYK^ 

YNRIVTCLAPEDLANLTALRVLDVGGNCRRCDHAPNPCMECPRHFPQLHPDTFSHLSRLE 

GLGNLRVLDLSENFLYKCITKTKAFQGLTQLRKLNLSFNYQKRVS FAHLSLAPS FGSLVALKELDMHG I FFRSLDET 

TLRPLARLPMLQTLRLQMNFINQAQLGIFRAFPGLRYTO 

TPSSEDFRPNCSTLNFTLDLSRNNLVTVQPEMFAQLSHLQCLRLSH^ 

HEHSFTELPRLEALDLSYNSQPFGMQGVGHNFSFVAHLRTLR^ 

WAEGDLYLHFFQGLSGLIWLDLSQl^HTLLPQTI^^ 

ALTNGSLPAGTRLRRIiDVSCNSISFVAPGFFSKAKELRELNLSANALKTVDHSWFGPLASALQ 

AAFMDFLLE VQAAVPG PPSRVKCGS PGQLQGLS I FAQDLRLCLDEALS WDCFALS LLAVALGLGVPMLHHIjCGWDLW 

YCFHLCLAWLPWRGRQSGRDEDALPYDAFWFDKTQSAVADWVYNELJ^GQLEECRGRWALR 

NLWASVYGSRKTLFVLAHTDRVSGLLRASFLIAQQ^ 

PSGQRSFWAQLGMALTRDNHHFYNRNFCQGPTAELE 



MOLlg 

A disclosed Toll receptor 9-like nucleic acid of 3 1 1 1 nucleotides, MOLlg, is 

shown in Table IN. The disclosed MOLlg open reading frame ("ORF") begins at the 

GGA initiation codon at nucleotides 1-3, shown in bold in Table 1G. The encoded 
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polypeptide is alternatively referred to herein as MOLlg or as 255341675. The disclosed 
MOLlg ORF terminates at a GAG codon at nucleotides 3 109-3 111. As shown in Table 
IN the start and stop codons are in bold letters. Because MOLlg does not start or stop at 
traditional initiation and termination codons, MOLlg could be a partial open reading 
frame which extends further in the 5 5 and/or 3 5 directions. 



Table IN. MOLlg nucleotide sequence (SEQ ID NO:125). 

"ggatccaccatgggtttctg 

cctggccctgggtaccttgcctgccttcctaccctgtgagctcc^gcccc^cggcctggtgaactgcaactggctgt 

tcctgaagtctgtgccccacttctctatggcagg&ccc 

atcaccacctccatgattctgactttgc 

ggttggcctcagccccatggacttcccctc 

aagagctaaacctgagctacaacaacatc^tgactc 

cataccaacatcctgatgctagactctgccagcctc^ 

ctgttattacaagaacccctgcaggcaggcactggaggtggccccgggtgccctccttggcctgggcaacctcaccc 

ACCTGTCACT(^GTA<^C^CCTC^ 
TACAACCGCATCGTCAAACTGGCGCCTGAGGACCTGGC 

TTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCT 
TCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAGGACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCXjT 
GGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTCCTCTACAAATGCATCACTAAAACCAAGGCCTTCCA 
GGGCCTAAC^CAGCTGCGCAAGCTTAACCTGTCCTTCAAT^ 

ACGCTCCGGCCACTGGCCCGCCTGCCCATG 

CGGmTCTTCAGGGCCTTCCCTGGCCTGCGCTACGTGGACCTGTCGGAC^CCGCATCAGCGGAGCTTCGGAGCTGA 
CAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGAC 
ACTCCC&GCTCTGAAGACTTCAGGCCCAACTGC&GCACCCTCAAC 
GACCGTGCAGCCGGAGATGTTTGCCC&GCTCTC 

CAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTGCAGGTGCTAGACCTGTCCCACT^ATAAGCTGGACCTCTAC 

CACGAGCACTCATTCACGGAGCTACCACGACTGGAGGCCCTC 

GGGCGTGGGCCACAACTTCAGCTTCGTGGCTCACCTGCGCAC^ 

ACAGCCAAGTGTCCCAGCAGCTCTGCAGTAraTCGCTGCGGGCCCTGGACTTCAGCGGCAATGCACTO 

TGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCG 

CCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCCCCAAGAGCCTACAGGTGCTGCGTCTCCGTGACi^ 

TGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAG 

GCCCTGACCAATGGCAGCCTGCCTGCTGGC^CCCGGCT^ 

GGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGCTC^^ 

ACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGG 
GCGGCCTTTATGGACTTCCTGCTGGAGGTGCAGGCTGCCGTGCCCGGTCCGCCC^GCCGGGTGAAGTGTGGC^GTCC 
GGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTCCTGGGACTGTT 
TCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGCTGGGACCTCTGG 
TACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTA 
CGATGCOTTCGTGGTCTTCGACAAAACGGAGAGCGC^GTGGCAGACTGGGTGTACAACGAG 

AGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCTCTTTGAG 

AACCTGTGGGCCTCGGTCTATGGCAGCCGCT^AGACGCTGTTTGTGCTGGCCCACACGGACCGGGTCAGTGGTCTCTT 

GCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCTGGTGATCCTGAGCC 

CTGAOSGCraCCGCTCCCGCTACGTGCGGCTGCGCCAGCGC^^ 

CCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGGGC^^ 

CTTCTGCCAGGGACCCACGGCCGAACTCGAG 



The reverse complement of MOLlg is shown below in Table 10. 



Table lO. MOLlg nucleotide sequence (SEQ ID NO:126). 

"CTCGAGTTCGGCCGTGGGTCCCTC 

GCTGGGCCCAGAAGCTGCGCTGACCACTGK3GCTGGTC 

AGCCGCACGTAGCGGGAGCGGCGGCCGTCAGGGCTCAGGATCACC^ 

GCGCTGCTGGGCCAGCAGGAAGCTGGCGCGCAAGAGACCACTGACCCGGTCCGTCTGGG 

TGCGGCTGC(^TAGACCGAGGCCCACAGGTTCTCAAAGAGGGTTTO 

AGGCGGAGTGCCCAGCGCCCACGGCACTCCTCCAGOTGCCCCCGAAGCTCGTTGTACACC 

CTGCETTTTGTCGAAGACCAaSAAGGCATC^^ 
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GAAG CCAGGC CAGG CACAGGTGGAAG CAGTACCAGAGGT CCCAG CCACAGAGGTGATGCAGCATGGG CACACC CAGG 

CCCAGAGCCACAGCCAGC^GCGAGAGGGCXSAAACAGTCCCA 

TG CAAAGATGCTGAGGCCCTGGAGCTGGCCCGGACTGCCACACTTCACCCG^ 

GCACCTCCAGCkGGAAGTCCATAAAGGCCGCCCCACAGGCGC^GTC 

AGGGCACTCGCCAGGGGCCCAAACCAGGAGTGGTCCACTGTCTTGA^ 

CTCCTTGGCCTTGGAAAAGAAGCCGGGGGCCACX3AAGCTGATC 

TGCCAGCAGGCAGGCTGCCATTGGTCAGGGCCnTCAGCTGGTTTC 

AAGTGGAGGCTCCACCACTTAAAGAAGGCCAGGTAATTGTCACGGAGACGCAGCACCTGTAGGCTCTTGGGGAGGTT 
GCGCAGGGTTTGGGGCAGGAGGGTGTGCAGGCGGTTCTGGGACAAGTCCAGCCAGATCAAACCGCTCAGGC 
AGAAGTGCAGATAGAGGTCTCCCTCGGCCCACATATGGCCCAGT^ 
GTACTGCAGAGCTGCTGGGACACTTGGCTGTGGATGTTG 

AGCCACXaAAGCTGAAGTTGTGGCCCACGCCCTGCATGCCAAAGGGCTGGCTGTTGTAGCTGAGGTC^ 

GTCGTGGTAGCTCCGTGAATGAGTGCTCGTGGTAGAGGTCCAGCTTATTGTGGGACAGGTCTAGCACCTGCAGACra 

GTCAGCGGCAGGAACTGGGAGCGATTGACTGCCTGCGAGATG^^ 

GAGCTGGGCAAACATCTCCGG CTGCACGGTCACCAGGTTGTTCCGTGACAGATCCAAGGTGAAGTTGAGGGTG CTGC 
AGTTGGGCCTGAAGTCTTCAGAGCTGGGAGTGTCCACTGGGGCCG^^ 

TCCCCTCCATCTGCCTCCCCCATGGTGGCTGTCAGCTCCGAAGCTCCGCTGATGCGGTTGTCCGACAGGTCCACGTA 

GCGCAGGCCAGGGAAGGCCCTGAAGATGCCGAGCTGGGCCTGGTTGATGAAGTTCATCTGCAGACGCAGAGTCTGGA 

GCATGGGCAGGCGGGCCAGTGGCCGGAGCGTGGTCTCATTOAGTGAGCGGAAGAAGATGCCGTGCATGTCC^ 

TTC^GGGCGACCAGGCTCCCGL^GGAAGGGGCCAGAGAC^ 

CAGGTTAAGCTTGCGGAGCTGTGTTAGGCCCTGGAAGGC^ 

TCAGGTCCAGCACTCGGAGGTTTCCCAGCCCACGGAACC^CTGGC^ 

ACCAGGCCTTC^GAOSGCTCAGGTGGCTGAAGGTATCGGGATGTAGCTGGGGGAAGTGACGAGGGCACTCCATGCA 

GGGGTTGGGAGCGTGGTCXSCAGCGGCGGCAATTTCCGCCCACATCGAGCACACGCAGGGCGGTCAG^ 

CCTCAGGCGCCAGTTTGACGATGCGGTTGTAGGACAACAGCAGATACTCCAGGCTGGAAGGCAGGTTGCGGGGCACC 

ACAGTGAGGTTGTTGTACTTGAGTGACAGGTGGGTGAGGTTGCCCAGGCC^GGAGGGCACCCGGGGCCACCTCCAG 

TGCCTGCCTGCAGGGGTTCTTGTAATAACAGTTGCCGTCCATGAATAGGAAGCGCAGGGCATGCAGGCCGGCGAGGC 

TGGCAGAGTCTAGCATCAGGATGTTGGTATGGCTGAGGGACAGGGATATGAGGGATTTGGGCAGCGCAGGCACAGTC 

ATGATGTTGTTGTAGCTaGGTTTAGCTCTTCCAGGGTGGGCACAGCC^GAAGGTGCTGGGCTCGATGGTCATGTG 

GCAGGGGAAGTGCATGGGGCTGAGGCCAACCGGCGGGCAGTTCC^CTTGAGGTTGAGATGCCGCAGGCTGGGC^GGT 

GGGCAAAGTCAGAATCATGGAGGTGGTGGATGCGGTTGGAGGACAAGGAAAGGCTGGTGACATTC 

GCCATAGAGAAGTGGGGCACAGACTTCAGGAACAGCCAGTTGCAGT^ 

TAGGAAGGCAGGCAAGGTACCCAGGGCCAGGGTCATGGCCAGCATGATGGCCTGCACCAGG 

GGGCGCTGCGGCAGAAACCCATGGTGGATCC 



A disclosed encoded MOLlg protein has 1037 amino acid residues, referred to as 
the MOLlg protein. The disclosed MOLlg polypeptide sequence is presented in Table IP 
using the one-letter amino acid code. 



Table IP. Encoded MOLlg protein sequence (SEQ ID NO:127). 

GSTMGFCRSALHPLSLLVQAIMLAMTLALGTLPAF^ 

IHHLHDSDFAHIjPSLRHLNLKVWCPPVGL^ 

HTNILMLDSASI^GLHALRFLFMDGNCYYK^ 

YNRIVKLAPEDLANLTALRVLDVGGNCRRCDHAP 

GLGNLRVLDLSENFLYKCITKTKAFQGLTQLRKLN^ 

TLRPLARLPMLQTLRI^MNF^ 

TPSSEDFRPNCSTLNFTLDLSRNNLVTVQPEMFAQLSHLQCLRLSHNCISQAVNGSQFLPLTGLQVLDLSHNKLDLY 
HEHSFTELPRLEALDLSYNSQPFGMQGVGHNFSFVAHLRTLRHLSIJVHNNIHSQVSQQLCSTSLRALDFSGN^ 
WAEGDLYLHFFQGLSGLIWLDLSQNRLHTLLPQTLRNLPKSLQVLRLRDNYLAFFKWW^ 
ALTNGSLPAGTRIiRRLDVSCNSISFVAPGFFSKAKEIJlELNLSANALKTTO 

AAFMDFLLEVQAAVPGPPSRVKCGS PGQLQGLS I FAQDLRLCLDEALSWDCFALSLLAVALGLGVPMLiHHLCGWDLW 
YCFHLCLAWLPWRGRQSGRDEDALPYDAFWFDKTQSAVAD^ 

NLWASVYGSRKTLFVLAHTDRVSGLIjRAS FLLAQQRLLEDRKD VWLVI LS PDGRRSR YVRLRQRLCRQS VLLWPHQ 
PSGQRS FWAQLGMALTRDNHHFYNRNFCQGPTAELE 

MOLlh 

A disclosed Toll receptor 9-like nucleic acid of 2145 nucleotides, MOLlh, is 

shown in Table 1Q. The disclosed MOLlh open reading frame ("ORF") begins at the 
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GGA initiation codon at nucleotides 1-3, shown in bold in Table 1Q. The encoded 
polypeptide is alternatively referred to herein as MOLlh or as 248210503. The disclosed 
MOLlh ORF terminates at a GAG codon at nucleotides 2143-2145. As shown in Table 
1Q the start and stop codons are in bold letters. Because MOLlh does not start or stop at 
traditional initiation and termination codons, MOLlh could be a partial open reading 
frame which extends further in the 5 5 and/or 3' directions. 



Table 1Q. MOLlh nucleotide sequence (SEQ ID NO:128). 

GGATCCAATGTCACCAGCCTTTTCTTCT 

CAGCCTGCGGCATCTCAACCTCAAGTGGAACTC^ 

CCATCGAGCCCAGCACCTTCTTGGCTGTGCC 

CCHX3CGCTGCCCAAATCCCTCATATCCCTGTC 

CGGCCTGCATGCCCTGCGCTTCCTATTCATGGACGGCT^ 

TGGCCCCGGGTGCCCTCCTTGGCCTGGGCAACCTCACCCACCTGTCACTCAAGTACAACAACCTCACTGTGG 

CGCAACCTGCCTTCCAGCCTGGAGTATCTGCTGTTGTCCTACAACCGCATCGTCAAACTGGCGCCTGAGGACCTGGC 

GAATCTGACCGCCCTGCGTGTGCTCGATGTGGGC^ 

AGTGCCCTCGTC^CTTCCCCCAGCTAC^TCCCG^TACCTTCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAG 
GACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAA 
CTTCCTCTACAAATGCATCACTAAAACCAAG^ 

ATTACCAAAAGAGGGTGTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTG 
GACATGCACGGCATCTTCTTCCGCTCACTCG^^ 

TCTGCGTCTGCAGATGAACTTCATCAACCAGGCCCAGCTCGGCATCTTCAGGGCCTTCCCTGGCCTGCGCTACGTGG 
ACCTGTCGGAC^CCGCATCAGCGGAGCTTCGGAGCTGACAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTC 
TGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGACACTCCCAGCTCTGAAGACTTCAGGCCCAACTGCAGCAC 
CCTCAACTTCACCTTGGATCTGT(^CGGAAC^CCTGGTGACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACC 
TGCAGTGCCTGCGCCTGAGCCACAACTGC^^ 

CAGGTGCTAGACCTGTCCCAC^TAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCTACCACGACTGGAGGC 

CCTGGACCT(^GCTACAACAGCCAGCCCTTTGG(^TGCAG 

GCACCCTGCGCCACCTCAGCCTGGCCCAC^ 

CGGGCCCTGGACTTCTVGCGGCAATGCACTGGGCC^ 

CCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCGCCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCC 
CC^GAGCCTACAGGTGCTGCGTCTCCGTGAC^ATTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCC 
AAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAGGCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCT 
CCGGAGGCTGGATGTCAGCTGCAACAGCATCAGCT 

AGCTCAACCTTAGCGCCAACGCCCTCAAGACAGTGGACCACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATA 
CTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTCGAG 



A disclosed encoded MOLlh protein has 715 amino .acid residues, referred to as 
the MOLlh protein. The disclosed MOLlh polypeptide sequence is presented in Table 1R 
using the one-letter amino acid code. 



Table 1R. Encoded MOLlh protein sequence (SEQ ID NO:129). 

GSNVTSLFLS^ 

PALPKSLISLSLSHTNILMLDSASLAGLHALRFL^ 

RNLPSSLEYLLLSYNRIVKLAPEDU^^ 

DSSLSWIiNASWFRGLGNLRVLDLSENFLYKCITKTKAF 

DMHG I FFRS LDETTLRPLARXjPMLQTLRLQMNF INQAQLG I FRAFPGLRYVDLSDNR I SGASELTATMGEADGGEKV 

WLQPGDLAPAPVDTPSSEDFRPNCSTLNFTLDLSRNl^VTVQPEMFAQLSHLQCLRLSHNCISQAWGS 

QVLDLSHNKLDLYHEHSFTELPRLEAIJ3LSYNSQPF 

RALDFSGNALGHMWAEGDLYLHFFQGLSGLIWLDLSQ 

KIjEVLDLAGNQIjKALTNGSLPAGTRLRRIiDVSCNS ISFVAPGFFS KAKELRELNLSANALKTVDHSWFGPIiASALQl 
LDVSANPLHCACGAAFMDFLIjE 
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MOLli 

A disclosed Toll receptor 9-like nucleic acid of 2145 nucleotides, MOLli, is 
shown in Table IS. The disclosed MOLli open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table IS. The encoded 
polypeptide is alternatively referred to herein as MOL1 i or as 2482 1 048 1 . The disclosed 
MOLli ORF terminates at a GAG codon at nucleotides 2143-2145. As shown in Table IS 
the start and stop codons are in bold letters. Because MOLli does not start or stop at 
traditional initiation and termination codons, MOLli could be a partial open reading frame 
which extends further in the 5' and/or 3' directions. 



Table IS. MOLli nucleotide sequence (SEQ ID NO:130). 

GGATCCAATGTCACCAGCCTTTCCTTGTC^ 

CAGCCTGCGGCATCTCAACCTC^ 

CCATCGAGCCCAGCACCTTCTTGGCTGTGCCCA 

CCTGCGCTGCCCAAATCCCTCATATCCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGC 

CGGCCTGCATGCCCTGCGCTTCCTATTCATGGA 

TGGCCCCGGGTGCCCTCCTTGGCCTGGGCAACCTCACC 

CGCAACCTGCCTTCCAGCCTGGAGTATCTGCTGTTGTCCTACMCCGCATCGTa^AACTGGCGCCTGAGGACCTGGC 
CAATCTGACCGCCCTGCG^GTGCTCGATC 

AGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCTTCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAG 
GACAGTTCTCTCTGCTGGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAA 
CTTCCTCTACAAATGCATCACTAAAACCAAGGCCTTCCAGGGCCT^ 

ATTACCAA?VAGAGGGTGTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTG 
GACATGCACGGCATCTTCTTCCGCTCACTC 

TCTGCGTCTGCAGATGAACTTGATCAA.CCAGGCCCAGCTCGGCATCTTCAGGGCCTTCCCTGGCCTGCGCTACGTGG 

ACCTGTCGGACAACCAG&TCAGCGGAGCTTCGGAGCTGACAGCCA 

TGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGACACTCCC^G^^^ 

CCTCAACTTCACCTTGGATCTGTCACGGAACAACCTGGTGACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACC 

TGCAGTGCCTGCGCCTGAGCCACAACTGCATCTCGCAGGCAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTG 

CAGGTGCTAGACCTGTCCCACAATAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCTACCACGACTGGAGGC 

CCTGGACCTCAGCTACAACAGCCAGCCCTTTGGCATGCAGGGCGTGGG 

GCACCCTGCGCCACCTCAGCCTGGCCCACAACAACATCCACAGCCAAGTGTCCCAGCA^ 

CGGGCCCTGGACTTCAGCGGCAATGCACTGGGCCATATGTGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGG 
CCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCGCCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCC 
CCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAATTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCC 
AAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAGGCCCTGACGAATGGCAGCCTGCCTGCTGGCACCCGGCT 
CCGGAGGCTGGATGTCAGCTGCAACAGCATCAGCTTCGTGGCC^ 

AGCTCAACCTTAGCGCCAACGCCCTCAAGACAGTGGACCACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATA 
CTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTCGAG 



A disclosed encoded MOLli protein has 715 amino acid residues, referred to as the 
MOLli protein. The disclosed MOLli polypeptide sequence is presented in Table IT 
using the one-letter amino acid code. 



Table IT. Encoded MOLli protein sequence (SEQ ID NO:131). 

GSNVTSLSLSSNRIHHLHDSDFAHIjPSLRHLNLKWNCPPVGLSPMHFPCHM 

PALPKSLISLSLSHTNILMLDSASLAGLHALRFLFMI^ 

RNLPSSLEYLLLSYNRIVKLAPEDIJ^LTALR^ 

DS SLS WLNAS WFRGLGNIiRVLDLSEKFLYKCI TKTKAPQGLTQLRKLNLS FNYQKRVSFAHLSLAPS FGSLVAliKEL 
DMHG I FFRSLDETTLRPLARLPMLQTLRLQMNF INQAQLG I FRAFPGLRYVDLS DNH ISGASELTATMGEADGGEKV 
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WLQPGDLAPAPVDTPSSEDFRPNCSTLNFTIjDLSRNNLVTVQP 

QVI^LSHNIOjDLYHEHSFTELPRLEALDLSYNSQPFGMQ 

RALDFSGNALGHMWAEGDLYLHFFQGLSGLIWLDLSQNRLHT^ 

KLEVLDIiAGNQLKALTNGSLPAGTRLRRLDVS CN S I SFVAPGFFS KAKELRELNLS ANALKTVDHS W FGPLASALQ I 
LDVSANPLHCACGAAFMDFLLB 



MOLlj 

A disclosed Toll receptor 9-like nucleic acid of 2145 nucleotides, MOLlj, is 
shown in Table 1U. The disclosed MOLlj open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1U. The encoded 
polypeptide is alternatively referred to herein as MOLlj or as 248210473. The disclosed 
MOLlj ORF terminates at a GAG codon at nucleotides 2143-2145. As shown in Table 
1U the start and stop codons are in bold letters. Because MOLlj does not start or stop at 
traditional initiation and termination codons, MOLlj could be a partial open reading frame 
which extends further in the 5' and/or 3 5 directions. 



Table 1U. MOLlj nucleotide sequence (SEQ ID NO:132). 

GGATCCAATGTCACCAGCCTTTCCTTGTCCTCCAACCGCATCCACCACCTCCATGATTCTGACTTTGCCCACCTGCC 

GAGCCTGCGGCATCTCAACCTCAAGTGGAACTGCCC^ 

CCATCGAGCCC&GCACCTTCTTGGCTGTGCCC 

CCTGCGCTGCCCAAATCCCTCATATCCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGC 

CGGCCTGCATGCCCTGOSCTTCCTATT^ 

TGGCCCCGGGTGCCCTCCTTGGCCTGGGCAACCTCACC 

CGCAACCTGCCTTCCAGCCTGGAGTATCTGCTGTTO 

CAATCTGACCGCCCTGCGTGTGCTCGATGTGGGCGGAAAT^ 

AGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCTTCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAG 

GACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAA 

CTTCCTCTACAAATGCATCACTAAAACCAAGGCCTT^ 

ATTACCAAAAGAGGGTGTCCCTTGCCCACCTGTC 

GACATGCACGGCATCTTCTTCCGCTCACTC 

TCTGCGTCTGCAGATGAACTTCATCAACCAGGCCC^GCTC 

ACCTGTCGGACAACCGCATCAGCGGAGCTTCGGAGCTGACAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTC 

TGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGACACTCCC^GCTCTGAAGACTTCAGGCCCAACTGCAGCAC 

CCTCAACTTGACCTTGGATCTGTCACGGAACAACCTGGTC 

TGGAGTGCCTGCGCCTGAGCCACAACTGCATC 

CAGGTGCTAGACCTGTCCCACAATAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCTACCACGACTGGAGGC 

CCTGGACCTCAACTACAACAGCCAGCCCTTTGGC^ 

GCACCCTGCGCC^CCT<^GCCTGGCCCAC^ 

CGGGCCCTGGACTTCAGCGGCAATGCACTGGGCCATATGTGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAG 

CCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCGCCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCC 

CCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAAT^ 

AAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAGGCCCTGACCAATGGCAGCCTGCCTGCTGGCACCOT 
CCGGAGGCTGGATGTCAGCTGCAACAGCATCAGCTTCGTGGC 

AGCTCAACCTTAGCGCCAACGCCCTCAAGACAGTGGACCACTCCTGGTTTGGGCCCCT 
CTAGATGTAAGCGCCAACCCTCTGCACTGCXjCCTGTGGGGCGGCCTTTATGGACTTCCTGCTCGAG 



A disclosed encoded MOLlj protein has 715 amino acid residues, referred to as the 
MOLlj protein. The disclosed MOLlj polypeptide sequence is presented in Table IV 
using the one-letter amino acid code. 
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Table IV. Encoded MOLlj protein sequence (SEQ ID NO: 133). 

GSNVTSLSLSSNRIHHLHDSDFAHLPSLRHLl^ 
PALPKSLISLSLSHTNILMLDSASIjAGIiHALRFIjFMDGNCX^ 
RNLPSSLEYLLLSYNRIVTCLAPEDLANLTALRVIJ^^ 
DSSLSWLNASWFRGLGNLRVLDLSENFLYKCI^ 

DMHGIFFRSLDETTLRPLARLPMLQTLRLQMNFINQAQLGIFRAFPGLRYVDL 
WLQPGDLAPAPVDTPSSEDFRPNCSTLNFTLDLSRNNLVTVQPEMF 
QVLDLSHNKI^LYHEHSFTELPRLEAIiDLNYNSQPFGMQGVGHNFSFVAHl^ 
RALDFSGNALGHMWAEGDLYLHFFQGLSGLIWLDLSQNRLH^ 

KLEVLDLAGNQLKALTNGSLPAGTRLRRLDVSCNS I SFVAPGFFS KAKELRELNLSANALKTVDHSWFGPLASALQI 
LDVSANPLHCACGAAFMDFLLE 



MOLlk 

A disclosed Toll receptor 9-like nucleic acid of 2145 nucleotides, MOLlk, is 
shown in Table 1 W. The disclosed MOLlk open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1 W. The encoded 
polypeptide is alternatively referred to herein as MOLlk or as 248210474. The disclosed 
MOLlk ORF terminates at a GAG codon at nucleotides 2143-2145. As shown in Table 
1 W the start and stop codons are in bold letters. Because MOLlk does not start or stop at 
traditional initiation and termination codons, MOLlk could be a partial open reading 
frame which extends further in the 5' and/or 3' directions. 



Table 1W. MOLlk nucleotide sequence (SEQ ID NO:134). 

GGATCCAATGTCACCAGCCTTTCCTTGTCCTC 

CAGCCTGCGGCATCTCAACCTCAAGTGGAACTGCCCGC 

CCATCGAGCCCAGCACCTTCTTGGCTGTGCCCAC^ 

CCTGCGCTGCCCAAATCCCTCATATCCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGC 

CGGCCTGCATGCCCTGCGCTTCCTATTCATGGAC^ 

TGGCCCCGK3GTGCCCTCCTTGGCCTGGGCAACCT 

CGCAACCTGCCTTCCAGCCTGGAGTATCTGCTGTTG TCCTACAACCGCATCG TCAAACTGGCGCCTGAGGACCTGGC 
CAATCTGACCGCCCTGCGTGTGCTCGATGTGGGCGGAAATTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGG 
AGTGCCCTCXjTCACTTCCCCCAGCTACATCCC 

GACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTC 
CTTCCTCTACAAATGC^TCMTAAAACC^ 

ATTACCAAAAGAGGGTGTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTG 

GACATGCACGGCATCTTCTTCCGCTCACTCGATGAG 

TCTGCGTCTGCAGATGAACTTCATCAACCAGGCC 

ACCTGTCGGACAACCGGATCAGCGGAGCTTCGGAGCTGACAGCC^ 

TGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGACACTCC 

CCTCAACTTCACCTTGGATCTGTCACGGAACAACCT^ 

TGCAGTGCCTGCGCCTGAGCCAGAACTGCATCT 

GAGGTGCTAGACCTGTCCCAGAATAAGCTGGACCTCTACC^ 

CCTGGACCTCAGCTACAAC^GCC^GCCCTTT^ 

GCACCCTCCGCCACCTC^CCTGGCCC^CAACAAC^^ 

CGGGCCCTGGACTTCAGCGGCAATGCACTGGGCCATO^ 

CCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCGCCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCC 

CCAAGAGCCTACAGGTGCTGCGTCTCCGTAA(^TTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCC 

AAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAGGCCCTOAC 

CCGGAGGCHX^ATGTC^GCTGGAAC^GCATCAGCTT 

AGCTCAACCTTAGCGCCAACGCCCTCAAGACAGTGGACC7VCTCCTGG 

CTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTCGAG 
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A disclosed encoded MOLlk protein has 715 amino acid residues, referred to as 
the MOLlk protein. The disclosed MOLlk polypeptide sequence is presented in Table 
IX using the one-letter amino acid code. 



Table IX. Encoded MOLlk protein sequence (SEQ ID NO:135). 

GSNWSLSLSSNRIHHLHDSDFAHLPSLRHLNLKWNCPPV^ 
PALPKSLISLSLSHTNILMLDSASLAGLHALR^ 

RNLPSSLEYLLLSYNRIVKLAPEDLANLTALRVLDVGGNCRRCDHAPNPCMECPRH 

DSSLSWLNASWFRGLGNLRVLDLSENFLYKCITKTKAF 

DMHGIFFRSLDETTIJ*PLARLPMLQT]^L^ 

WLQPGDLAPAPVOTPSSEDFRPNCSTI^FTLDLSRIWL\^ 

QVLDLSHNKLDLYHEHSFTELPRLEALDLSYNSQP 

RALDFSGNALGHMWAEGDLYLHFFQGLSGL I WLDLS QTOLHTLLPQTLRI^PKSLQVLiRLRNNYLAFFKWWS LHFLP 
KLEVLDLiAGNQLKALTNGSLPAGTRIjRRLDVSCNS I S FVAPGFFSKAKELRELNLSANALKTVDHSWFGPLASALQI 
LDVSANPLHCACGAAFMDFLLE 



5 MOL11 

A disclosed Toll receptor 9-like nucleic acid of 2145 nucleotides, MOL11, is 
shown in Table 1 Y. The disclosed MOL11 open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1 Y. The encoded 
polypeptide is alternatively referred to herein as MOL11 or as 246484229. The disclosed 
10 MOL11 ORF terminates at a GAG codon at nucleotides 2143-2145. As shown in Table 
1 Y the start and stop codons are in bold letters. Because MOL11 does not start or stop at 
traditional initiation and termination codons, MOL11 could be a partial open reading frame 
which extends further in the 5' and/or 3' directions. 



Table 1Y. MOL11 nucleotide sequence (SEQ ID NO:136). 

GGATCCAATGTCACCAGCCTTTCCTTGTCCT 

CAGCCTGCGGCATCTCAACCTCAAGTGGAACTGCCCGCCGG 

CCATCGAGCCCAGCACOTTCTOGGCTGTGCCCAC 

CCTGCGCTGCCCAAATCCCTCATATCCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGC 

CGGCCTG(^TGCCCTGCGCTTCCTATTCATGG 

TGGCCCCGGGTGCCCTCCTTGGCCTGGGCAACCTCACCG 

CGCAACCTGCCTTCCAGCCTGGAGTATCTGCTGTTGTCCTACAACCGCATCGTCAAACTGGCGCCTGAGGACCTGGC 
CAATCTGACCGCCCTGCGTGTGCTCGATGTGGGCGGAAATTGCOT 

AGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCTTCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAG 
GACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAA 
CTTCCTCTACAAATGCATCACTAAAACCAAGGCCTTCCAGGGCCTAACACAGCTO 

ATTACCAAAAGAGGGTGTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTG 
GACATGCACGGCATCTTCTTCCGCTGACTCGATGAGACCAC^ 

TCTGCGTCK5CAGATGAACTTCATCAACCAGGCCCAGCTCGGCATCTTCAGGGCCTTCCCTGGCCTGOT 
ACCTGTOSGACAACCGCATCAGCGGAGCTTCG 
TGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGAC^ 
CCTCAACTTCACCTTGGATCTGTCACGGAACAACCTGGT^^ 

TGCAGTGCCTGCGCCTGAGCCACJ^CTGCATCTCGCAGGCAGTCAATGGCTCCCAGTTCCTGCCG 

C^GGTGCTAGACCTGTCCCACAATAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCrA 

CCTGGACCTCAGCTACAACAGCCAGCCCTTTGGCATC 

GCACCCTG03CCACCTCAGCCTGGCCCACAACAACATCCACAGCCAAGTGT 

CGGGCCCTGGACTTC&GCGGCAATGCACTGGGCCATA^ 

CCTGAGCGGTTTGATCTGGCTGGACTTGTCCC^GAAC^ 

CCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAACTACCT^ 
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AAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAGGCCCTGACCA^ 

CC&GAGGCTGGATGTCAGCTGCAACAGCATCAGCTTCXW 

AGCTCAACCTTAGCX3CCAACGCCCTCAAGACAGTC 

CTAGATGTAAGQ3CCAACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTCGAG 



A disclosed encoded MOL11 protein has 715 amino acid residues, referred to as the 
MOL1I protein. The disclosed MOL11 polypeptide sequence is presented in Table 1Z 
using the one-letter amino acid code. 



MOLlm 

A disclosed Toll receptor 9-like nucleic acid of 3033 nucleotides, MOLlm, is 
shown in Table 1 AAA. The disclosed MOLlm open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1 AAA. The encoded 
polypeptide is alternatively referred to herein as MOLlm or as 258065840. The disclosed 
MOLlm ORF terminates at a GAG codon at nucleotides 303 1-3033. As shown in Table 
1 AAA the start and stop codons are in bold letters. Because MOLlm does not start or stop 
at traditional initiation and termination codons, MOLlm could be a partial open reading 
frame which extends further in the 5' and/or 3 ? directions. 



Table 1AAA. MOLlm nucleotide sequence (SEQ ID NO: 158). 

GGATCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAACTGCT^ACTGGCTGTT 

CCTGAAGTCTGTGCCCCACTTCTCCM 

TCCACCACCTCCATGATTCTGACTTTGCCCACCTGCCC^^ 

GTTGGCCTCAGCCCCATGCACTTCCCCTGCC^ 

AGAGCTAAACCTGAGCTACAACAACATC&TGACTC 

ATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGC^ 

TGTTATTACAAGAACCCCTGCAGGCAGGCACTGGAGGTGGCCC 

CCTGTCACTCAAGTACAACAACCTCACT 

ACAACCGCATCGTCAAACTGGCGCCTGAGGACCTGGCCAATCTGACCGCCCTGCGTGTGCTCGATGTGGGCGGAAAT 

TGCCGCCGCTGCGACCACGCTCCC^ACCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCTT 

CAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAGGACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGTG 

GGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTC^ 

GGCCTAAC^C^GCTGCGCAAGCTTAACCTGTCCTTC 

CCCTTCCTTCGGGAGCCTOGTCGCCCTGAAGGAGCT 

CGCTCCGGCCACTGGCCCGCCTGCCCATGCrC^ 

GGCATCTTCAGGGCCTTCCCTGGCCTGCGCTACGTGGACCTGTCGGACAACCGCATCAGCGGAGCTTCGGAGCTGAC 

AGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGACA 

CTCCCAGCTCTGAAGACTTCAGGCCCAACTGCAGCAC^ 

ACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCX3CACCTC 

AGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTGCAGGTC 

ACGAGCACTGATTCACGGAGCTACCGCGACTGGAGGCCCTGGACCTCAGCTACAACAGCCAGCCCT 

GGCGTGGGCCACAACTTGAGCTTCGTGGCT 

CAGCCAAGTGTCCCAGCAGCTCTGCAGTACGTCGCTGC^ 

GGGCCGAGGGAGACCTCTATCTGCACTTCITCCAAGGCCTGAGCGGTTTGATCTGGCT^ 

CTGCACACCCTCCTGCCCCAAACCCTGC&CAACCTC 

GGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTC 

CCCTGACCAATGGCAGCCTG CCTGCTGGCACCCGG CTCCGGAGGCTGGATGTCAGCTGCAACAGCATCAGCTTCGTG 
GCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGC^ 

CTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCAACCCTCTGCACTGCGCCT 

CGGCCTTTATGGACTTCCTGCTGGAGGTGraGGCTGCre^ 

GGCC^GCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCT 
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CGCCCTCTCX3CTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTC 
ACrGCTTCC^CCTGTGCCrGGCCTGGCTTC^ 

GATGCCTTCGTGGTCTTCGACAAAACG(^GAGCGCAGTGGCAGACTG 

GGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCTCTTTGAG^ 

ACCTGTGGGCCTCX3GTCTATGGCAGCCGCAAGACX3CTG 

CGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGG 

TGAa^CCGCa3CTCCCGCTACGTGCGGCTGC^ 

CCAGTGGTCAGCX3CAGCTTCTGGGCCCAGCTC 

TTCTGCCAGGGACCCACGGCCGAACTCGAG 



The reverse complement of MOLlm is shown in Table 1 AAB. 

Table 1AAB. MOLlm reverse complement nucleotide sequence (SEQ ID 

NO:178). 

CTCGAGTTCGGCCGTGGGTCCCTGGCAGAAGTTCCGGTTATAGAAGTGGTGGTTGTCCCTGGTCAGGGCCATGCCCA 
GCTGGGCCCAGAAGCTGCGCTGACCACTGGGCTGGTGGGGCCAGAGGAGGACACTCTGGCGGCAGAGGCGCTGGCGC 
AGCCGCACGTAGCGGGAGCGGCGGCCGTCAGGGCTCAGGATCACCAGCACCACGACGTCCTTGCGGTCCTCC^ 
GCGCTGCTGGGCGAGCAGGAAGCTGGCGCGCAAGAGACCACTGACC^ 

TGCGGCTGCCATAGACCGAGGCCCACAGGTTCTCAAAGAGGGTTTTGCCAGGCAGCCAGTCGCGTTCCTCCAGGCAC 
AGGCGGAGTGCCCAGCGCCCACGGCACTCCTCCAGCTGCCCCCGAAGCTGjTTGTACACCC^ 

CTGCGTTTTGTCGAAGACCACGAAGGCATCGTAGGG(^GGGCATCCTCATCTCGCCa\CTTTGCCGCCCCCGCCAGG 
GAAGCCAGGCCAGGCACAGGTGGAAGCAGTACCAGAGGTCCCAGC 

CCCAGAGCCACAGCC7V.GCAGCGAGAGGGCGAAACAGTCCCAGGAGAGGGCCTCATCCAGGCAGAGGCGCAGGTCCTC 

TGGAAAGATGCTGAGGCCCTGGAGCTGGCCCGGACTGCCACACTTC^ 

GCACCTCCAGCAGGAAGTCCATAAAGGCCGCCCCACAGGCGCAGTGCAG 

AGGGCACTCGCCAGGGGCCCAAACCAGGAGTGGTCCACTGTCTTGAGGGCGTTGGCGCTAAGGTTGAGCTCTCGCAG 
CTCCTTGGCCTTGGAAAAGAAGCCGGGGGCCACGAAGCTGATGCTGTTGCAGCTGACATCCAGCCTCCGGAGCCGGG 
TGCCAGCAGGCAGGCTGCCATTGGTCAGGGCCTT^ 

AAGTGGAGGCTCCACCACTTAAAGAAGGCCAGGTAATTGTCACGGAGACGCAGCACCTGTAGGCTCTTGGGGAGGTT 
GCGCAGGGTTTGGGGCAGGAGGGTGTGCAGGCGGTTCTGGGACAAGTC^ 

AGAAGTGCAGATAGAGGTCTCCCTCGGCCCACATATGGCCCAGTGCATTGCCGCTGAAGTCCAGGGCCCGCAGCGAC 
GTACTGCAGAGCTGCTGGGACACTTGGCTGTGGATGTTGTTG^^ 

AGCCACGAAGCTGAAGTTGTGGCCCACGCCCTGCATGCCAAAGGGCTGGCTGTTGTAGCTGAGGTCCAGGGCCTCCA 
GTCGCGGTAGCTCCGTGAATGAGTGCTCGTGGTAGAGGTCCAGCTTATTGTGGGACAGGTCTAGCACCTGCAGACCG 
GTCAGCGGCAGGAACTGGGAGCC^TTGACTGCCTGCGAGATGCAGTTGTGGCTCAGGCGCAGGCACTGCAGGTGCGA 
GAGCTGGGCAAACATCTCCGGCTGCACGGTCACCAGGTTGTTCCGTGACAGATCCAAGGTGAAGTTGAGGGTGCTGC 
AGTTGGGCCTGAAGTCTTCAGAGCTGGGAGTGTCCACTGGGGCCXSGAGCAAGGTCCCCAGGCTGCAGCC^GACCTTC 
TCCCCTCCATCTGCCTCCCCCATGGTGGCTGTCAGCTCCGAAGCTCCGCTGATGCGGTTGTCCGACAGGTCCACGTA 
GCGCAGGCCAGGGAAGGCCCTGAAGATGCCGAGCTGGGCCTGGTTGATGAAGTTCATCTGCAGACGCAGAGTCTGGA 
GCATGGGCAGGCGGGCCAGTGGCCGGAGCGTGGTCTCATCGAGTGAGCGGAAGAAGATGCCGTGCATGTCCAGCTCC 
TTCAGGGCGACCAGGCTCCCGAAGGAAGGGGCCAGAGACAGGTGGGCAAAGGACACCCTCTTTTGGTAATTGAAGGA 
CAGGTTAAGCTTGCGCAGCTGTGTTAGGCCCTGGAAGGCCTTGGTTTTAGTGATGCATTTGTAGAGGAAGTTCTCAC 
TC&GGTCC^GCACTCGGAGGTTTCCCAGCCCACGGAACC 

ACCAGGCCTTC7VAGACGGCTCAGGTGGCTGAAGGTATCGGGATGTAGCTGGGGGAAGTGACGAGGGCACTCCATGCA 
GGGGTTGGGAGCXjTGGTCGCAGCGGCGGCAATTTCCGCCCACATCGAGCACACGCAGGGCG^ 

CCTCAGGCGCCAGTTTGACGATGCGGTTGTAGGACAACAGCAGATACTCCAGGCTGGAAGGCAGGTTGCGGGGCACC 
ACAGTGAGGTTGTTGTACTTGAGTGACAGGTGGGTGAGGTTGC^ 

TGCCTGCCTGC^GGGGTTCTTGTAATAACAGTTGCCGTCCATGAATAGGAAGCGC^GGGCATGCAGGCCGGCGAGGC 
TGGCAGAGTCTAGCATCAGGATGTTGGTATGGCTGAGGGACAGGGATATGAGGGATTTGGGCAGCGCAGGC^CAGTC 
ATGATGTTGTTGTAGCTCAGGTTTAGCTCTTCCAGGGTGGGCACAGCCAAGAAGGTGCTGGGCTCGATGGTCATGTG 
GCAGGGGAAGTGCATGGGGCTGAGGCCAACCGGCGGGCAGTTCCACT^ 

GGGCAAAGTCAGAATCATGGAGGTGGTGGATGCGGTTGGAGGACAAGGAAAGGCTGGTGACATTGCCACGGGGTGCT 
GCCATGGAGAAGTGGGGCACAGACTTCAGGAACAGCCAGTTGCAGTTCACCAGGCCGTGGGGCTGGAGCTCACAGGG 
TAGGAAGGCAGGCAAGGTACCCAGGGATCC 



A disclosed encoded MOLlm protein has 101 1 amino acid residues, referred to as 
the MOLlm protein. The disclosed MOLlm polypeptide sequence is presented in Table 
1 AAC using the one-letter amino acid code. 
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Table 1AAC. Encoded MOLlm protein sequence (SEQ ID NO:159). 

GSLGTLPAFLPCELQPHGLVNCNWLFLKSVPHFSMAAP 

VGLSP^FPC^TIEPSTFLAVPTLEELNLSYJW^ 

CYYKNPCRQALEVAPGALLGLGNLTHLSLK^S^ 

CRRCDHAPNPCMECPRHFPQI^PDTFSHLSRLEGLVLKDSSLSWLNASWFRGLGNLRVLDLSENFLYKCI 

GLTQLRKLNLSFNYQKRVSFAHLSLAPSFGSLVALKELD^ 

GlFRAFPGLRYVDLSDinUSGASELTATMGEADGGEKVWLQPGDl^ 

TVQPEMFAQLSHLQCLRLSHNCISQAVNGSQFLPLTGLQVLDLSHNKLDLYHEHSFTELPRLEALDLSYNSQPFGMQ 

GVGHNFSFVAHLRTLRHLSLAHNNIHSQVSQQLCSTSLRALDFSGN^ 

LHTLLPQTLRITCjPKSLQVLRLRDNYIiAFFKWW 

APGFFSKAKELRELNLSANALKTVDHSWFGPLASALQILDVSANPLHCACGAAFM 
GQI^LSIFAQDLRLCLDEALSWDCFALSLLAVALGLGVPMLHHLCGWDLWYCFHLCIA 
DAFWFDKTQSAVADWVYNELRGQLEEC^GRWALRLCLEERDWLPGKTLFENLWASVYGSRKTLFVI^ 
RASFLLAQQRLLEDRKDVWLVILSPDGRRSRYVRLRQRLCRQSVZjLWPH^ 

FCQGPTAELE 



MOLln 

A disclosed Toll receptor 9-like nucleic acid of 2389 nucleotides, MOLln, is 
shown in Table 1 AAD. The disclosed MOLln open reading frame ("ORF") begins at the 
5 AAC initiation codon at nucleotides 2-4, shown in bold in Table 1 AAD. The encoded 
polypeptide is alternatively referred to herein as MOLln or as 263483006. The disclosed 
MOLln ORF terminates at a GGC codon at nucleotides 2387-2389. As shown in Table 
1 AAD the start and stop codons are in bold letters. Because MOLln does not start or stop 
at traditional initiation and termination codons, MOLln could be a partial open reading 
10 frame which extends further in the 5 5 and/or 3 ' directions. 



Table 1AAD. MOLln nucleotide sequence (SEQ ID NO:160). 

CACCGGATCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAACTGCAACTGG 

CTGTTCCTGAAGTCTGTGCCCCACTTCTCCATGG 

ACCGC^TCCACCACCTCCATGATTCTGACTTTC 

CCCGCCGGTTGGCCTCAGCCCCATGCACTTCCCCT 

ACCCTGGAAGAGGTAAACCTGAGCTACAACAACATCATGACTGTGCCTGCGCTGCCCAAATCCCTCATATCCCTGT 

CCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGCCGGCCTGCATGCCCTGCGCTTCCTATTCAT 

GGACGGCAACTGTTATTACAAGAACCCCTGCAGGCAGGCACTGGAGGTGGCCCCGGGTGCCCTCCTTGGCCTGGGC 

AACCTCACCCACCTGTCACTGAAGTACAACAACCTCACTGTGGTGCCCCGCAACCTGCCTTCCAGC 

TGCTGTTGTCCTACAACCGCATOjTCAAACTGGCGCCTGAGGACCTGGCCAATCTGACCGCCCTGCGTGTGCT 

TGTGGGCGGAAATTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCTA 

CATCCCGATACCTTCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAGGACAGTTCTCTCTCCTGGCTGAATG 

CCAGTTGGTTCCGTGGGCTGGGAAACCTCCX3AGTGCTGGACCTGAGTGAGAACTTCCTCTACAAATGCATCACTAA 

AACCAAGGCCTTCCAGGGCCTAACACAGCTGCGCAAGCTTAACCTGTCCTTCAATTACC^^ 

GCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCTTCTTCC 

GCTCACTCX^TGAGACCACGCTCCGGCCACTGGCCCGCCTGCC 

CATCAACCAGGCCCAGCTCGGCATCTTGAGGGCCTTCCCT^ 

AGCGGAGCTTCGGAGCTGACAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACC 

TTGCTCCGGCCCCAGTGGACACTCCCAGCTCTGAAGACTT 

TCTGTCACGGAACAACCTGGTGACCGTGCAGCCGGAGATCTTTGCCCAGCT^ 

AGCCACAACTGCATCTCGCAGGCAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTGCAGGTGCTAG^ 

CCCAC^TAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCTACCACGACTGGAGGCCCTGGACCTCAGCTA 

C^CAGCCAGCCCTTTGGCATGC^GGGCGTGGGCCACAACTTCAGCTTCGTGGCTCAC 

CTCAGCCTGGCCCACAACAACATCCACAGCCAAGTGTCCCAGCAGCTCTGCAGTACGTCGCTG 

TCAGCGGCAATGCACTGGGCCATATGTGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAA 

GATCTGGCTGGACTTGTCCCAGAACCGCCTGCACACCCTCCTC^ 

CAGGTGCTGCGTCTCCGTGACAATTACCTGGCCTTCTTTAAGT^ 
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TCCTCGACCTGGCAGGAAACCAGCTGAA^ 

GGATGTCAGCTGCAACAGCATCAGCTTCGTGGCCCCCGGCTTCTCT 

CTTAGCGCCAACGCCCTCAAGACAGTGGACCACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTC 
TAAGCGCCAACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATC 

CGGTCCGCCCAG CCGGGTGAAG TGTGGCAG TCCGGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGOGC 
CTCTGCCTGGATGAGGCCCTCTCCCTCGAGGGC 



A disclosed encoded MOLln protein has 796 amino acid residues, referred to as 
the MOLln protein. The disclosed MOLln polypeptide sequence is presented in Table 
1 AAE using the one-letter amino acid code. 

5 



Table 1AAE. Encoded MOLla protein sequence (SEQ ID NO: 161). 

TGSLGTLPAFLPCELQPHGLVNOWLFLKSVPH 

PVGLSPMHFPCHNTTIEPSTFIiAVPTLEEIjNLSYNNIMTVPALPKSLISLSLSHTNILM 
NCYYKNPCRQALEVAPGALLGLGNLTHLSLKYNNL 
NCRRCDHAPNPCMECPRHFPQLHPDTFSHLSRLEGLV^ 
QGLTQLRKLl^SFNYQKRVSFAHLSLAPSFGSLVALKELDMHGXF 

LGIFRAFPGLRYVDLSDNRISGASELTATMGEADGGEKWLQPGDLAPAPVDTPSSEDFRPNC 
VTVQPEMFAQLSHLQCLRLSHNCI SQAWGSQFLPLTGLQVIiDLSHNKLDLYHEHS FTELPRLEALDLS YNSQPFGM 
QGVGHNFSFVAHLRTIJIHLSLAHNNIHSQVSQQLCSTSLR 
RLHTLLPQTLRNLPKSLQVIjRLRDNYIA^ 

VAPGFF S KAKELRELNLSANALKTVDHSWFGPLASALQ I LDVSANPLHCACGAAFMDFLLEVQAAVPGP PS RVKCGS 
PGQLQGLS IFAQDLRLCLDEALSLEG 



MOLlo 

A disclosed Toll receptor 9-like nucleic acid of 3049 nucleotides, MOLlo, is 
shown in Table 1 AAF. The disclosed MOLlo open reading frame ("ORF") begins at the 
ATG initiation codon at nucleotides 1-3, shown in bold in Table 1 AAF. The encoded 
10 polypeptide is alternatively referred to herein as MOLlo or as CG54674-01. The 

disclosed MOLlo ORF terminates at a TAG codon at nucleotides 3043-3045. As shown 
in Table 1 AAF the start and stop codons are in bold letters. Because MOLlo does not stop 
at a traditional termination codon, MOLlo could be a partial open reading frame which 
extends farther in the 3' direction. 



Table 1AAF. MOLlo nucleotide sequence (SEQ ID NO:162). 

ATGCTGGCCATGACCCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAA 

CTGCAACTGGCTGTTCCTGAAGTCTGTGCCCCACTTCTCCATC 

TGTCCTCCAACCGCATCCACCACCTCCATGATTCTGACT^ 

TGGAACTGCCCGCCGGTTGGCCTCAGCCCCATGCACT 

TGTGCCCACCCTGGAAGAGCTAAACCTGAGCTACAACAACATCA 

CCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGCCGGCCTGCATGCCCTGCGCOT 

TTCATGGACGGCAACTGTTATTACAAGAACCCCTGCAGG 

GGGCAACCTCACCCACCTGTCACTCAAGTACAACAACCTC^ 

ATCTGCTGTTGTCCTACAACCGCATCGTCAAACTG 

GATGTGGGCXSGAAATTGCCGCCGCTGCGACCACGCTC^ 

ACATCCCGATACCTTCAGCCACCTGAGCro 

CCAGTTGGTTCCGTGGGCTGGGAAACCrCCGAGTGCTGGAC^ 

ACCAAGGCCTTCCAGGGCCTAACACAGCTGCGCAAGCTTAACCTC 

CCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAG 

CACTCX^TGAGACCACXjCTCCGGCCACTGGCCCGCCTGCCC 
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AACCAGGCCGAGCTCGGCATCTTCAGGGCCTTCCCTGGCCTC 

AGCTTCGGAGCTGACAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACCTTGCTC 

CGGCCCCAGTGGACACTCCCAGCTCTGAAGACTTCAGGC^ 

CGGAACAACCTGGTGACCGTGCAGCCGGAGATGTTTGCCCAGCT 

CTGCATCTCGCAGGCAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTGCAGGTC 

AGCTGGACCTCTACCACX3AGCACTCATTCACGGAGCT 

CCCTTTGGCATGCAGGGCGTGGGCCACAACTTCAGCTTCG 

CCACAACAACATCCACAGCCAAGTGTCCCAGCAGCTCTG 

CACTGGGCCATATGTGGGC03AGGGAGACCTCTATCTC 

TTGTCCCAGAACCGCCTG^OVCCCTCCTGCCCCAAACCCTGCGCAACCTCCCCAAGAGCCTACAG^ 
CCGTGACAATTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTCCCCAAACTGGAAGTCCT 
GAAACCAGCTGAAGGCCCTGACCAATGGCAGCCTGCCTGCT^ 
AGCATCAGCTTCGTGGCCCCCGGCTTCTTTTCCAAG 

CAAGACAGTGGACCACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTA 
ACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTGGAG 

AAGTGTGGCAGTCCGGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCT 

CTCCTGGGACTGTTTCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTG 

GCTGGGACCTCTGGTACTGCTTCCACCTGTGCCTGGCCT^ 

GATGCCCTGCCCTACGATGCCTTCGTGGTCTTCGACAAAACGCAGAGTO 

TCGGGGGCAGCTGGAGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCA 

T^CCCTCTTTGAGAACCTGTGGGCCTCGGTCTATGGC^GCCGC^GACGCTGTTTGTGCTGGCCCACACGGACCGG 

GTCAGTGGTCTCTTGCGCGCCAGCTTCCTGCTGGCCCT^GCAGCGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCT 

GGTGATCCTGAGCCCTGACGGCCGCCGCTCCCGCTATGTGCGGCTGCGCCAGCGCCTCTGCCGCCAGAGTGTCCTCC 

TCTGGCCCCACCAGCCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCT^ 

TTCTATAACCGGAACTTCTGCCAGGGACCCACGGCCGAATAGACTG 



A disclosed encoded MOLlo protein has 1014 amino acid residues, referred to as 
the MOLlo protein. The disclosed MOLlo polypeptide sequence is presented in Table 
1 AAG using the one-letter amino acid code. 

• . 5 



Table 1AAG. Encoded MOLlo protein sequence (SEQ ID NO:163). 

MLAMTLALGTLPAFLPCELQPHGLVNCNW 

WNCPPVGLSPMHFPCHMTIEPSTFLAVPTLEEIjNLSYNNI^ 

FMDGNCYYKNPCRQALEVAPGALLGLGNLTHL^ 

DVGGNCRRCDHAPNPCMECPRHFPQLHPDTFSHLSRLEGLVLKDSSLSWLNASWFRGLGNLRVLDLSENFLYKCITK 

TKAFQGLTQLRKLNLSFNYQKRVSFAHLSLAPSFGSLVALKELDMHGIFFRSLDETTLRPLARLPM 

NQAQLGIFRAFPGLRYVDLSDNRISGASELTATMGEADGGEKVWLQPGDLAPAPVDTPSSEDFRPNCSTLNF^ 

RNNLVTVQPEMFAQLSHLQCLRLSHNCISQAWGSQFLPLTC^ 

PFGMQGVGHNFSFVAHLRTLRHLSLAHNNIHSQVSQQLCST^ 

LSQNRLHTLLPQTLRNLPKSLQVLRLRDNYLAFFKWW^ 

SISFVAPGFFSKAKELRELNLSANALKTVDHSWFGPL^ 

KCGSPGQLQGLSIFAQDLRLCLDEALSWDCFALSLIAVALGLGVPMLHHLCGWDLWYCFHLCLAWLPWRGRQSGRDE 

DALPYDAFWFDKTQSAVADWVYNELRGQLEECRGRWAI^ 

VSGLLRASFLLAQQRLLEDRKDVVVLVILSPDGRRSRYVRLRQRLCRQSV^ 

FYNRNFCQGPTAE 



MOLlp 

A disclosed Toll receptor 9-like nucleic acid of 3057 nucleotides, MOLlp, is 

shown in Table 1 AAH. The disclosed MOLlp open reading frame ("ORF") begins at the 

GGA initiation codon at nucleotides 1-3, shown in bold in Table 1 AAH. The encoded 

1 0 polypeptide is alternatively referred to herein as MOLlp or as 263676346. The disclosed 

MOLlp ORF terminates at a GAG codon at nucleotides 3055-3057. As shown in Table 

1 AAH the start and stop codons are in bold letters. Because MOLlp does not start or stop 
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at traditional initiation and termination codons, MOLlp could be a partial open reading 
frame which extends further in the 5' and/or 3 5 directions. 



Table 1AAH. MOLlp nucleotide sequence (SEQ ID NO:164). 

GGATCCACCATGCTGGCCATGACCCTGGCCCTGGGTACCTTGCCTGCCTTCCT 

CCTGGTGAACTGCAACTGGCTGTTCCTGAAGTCTGTGCCCCACT^ 

GCCTTTCCTTGTCCTCCAACCGCATCCACCACCTCC^TGATTC^ 

AACCTCAAGTGGAACTGCCCGCCGGTTGGCCTCAGCCCCATGCACTTCCCCTGCCACAT^^ 
CTTCTTGGCTGTGCCCACCCTGGAAGAGCTAAACCTGAGCT^ 
CCCTCATATCCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGAC^ 
CGCTTCCTATTCATGGACGGCAACTGTTATT^ 

CCTTGGCCTGGGCAACCTCACCCACCTGTCACTCAAGTACAACAACCTC^ 
GCCTGGAGTATCTGCTGTTGTCCTACAACCGCATCGTCAAACTGGCGCCT^ 

CGTGTGCTCGATGTGGGCGGAAATTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTT 
CCCCCAGCTACATCCCGATACCTTCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGT^ 

GGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTCCTCTACAAATGC 
ATCACTAAAACCAAGGCCTTCCAGGGCCTAAGACAGCTGCGCAAGCTTAACCTGT^ 

GTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCT 
TCTTCCGCTCACTCGATGAGACCACGCTCCGGCCACTGGCCCGCCTGCCCATGCTCCAGACTCTGCGTCTGCAGATG 
AACTTCATCAACCAGGCCCAGCTCGGCSVrCTTCAGGGCCTTCCCTGG^^ 
CATCAGCGGAGCTTCGGAGCTGACAGCCACCATGGGG^ 

ACCTTGCTCCGGCCCCAGTGGACACTCCC^GCTCTGAAGACTTCAGGCCC^CTGCAGCACCCTCAAOT 

GATCTGTCACGGAACAACCTGGTGACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACCTGCAGTGCCT^ 

GAGCCACAACTGCATCTCGCAGGCAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGG 

GCCACAATAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCTACCACGACTGGAGGCCCTGGACCTCAGCTAC 
AACAGCCAGCCCTTTGGCATGCAGGGCGTGGGCCAC^CTTC^GCTTCGTGGCCCACCTGCGCACCCTGCGCCACCT 
C^GCCTGGCCCACAACAACATCCACAGCCAAGTGTCCCAGCAGCTCTGC^^ 

GCGGCTUVTGmCTGGGCCATATGTGGGCCGAGGGAGACCTCTATCTGC^CTTCTTCCAAGGCCTGAGCGGTTTGATC 
TGGCTGGACTTGTCCCAGAATCGCCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCCCCAAGAGCCTACAGGT 
GCTGCATCTCCGTGACAATTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTGGAAGTCCTCG 
ACCTGGCAGGAAACCAGCTGAAGGCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCTCCGGAGGCTGGATGTC 
AGCTGCAACAGCATCAGCTTCGTGGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGCTC^CCTTAGCGC 
CAACGCCCTCAAGACAGTGGACCACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCA 
ACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTGGAGGTGCAGGCTGCCGTGCCCGGTCTGCCC 
AGCCGGGTGAAGTGTGGCAGTCCGGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGA 
TGAGGCCCTCTCCTGGGACTGTTTCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATC 
ACCTCTGTGGCTGGGACCTCTGGTACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGG 
CGAGATGAGGATGCCCTGCCCTACGATGCCTTCGTGGTCTTCGAGAAAACGCAGAGCGCAGTGGCAGACTGGGTGTA 
CAACGAGCTTCGGGGGCAGCTGGAGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGC 
TGCCTGGCAA7^ACCCTCTTTGAGAACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTTTGTGCTGGCCCAC 
ACX3GACCGGGTCAGTGGTCTCTTGCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGT 
CGTGGTGCTGGTGATCCTGAGCCCTGACGGCCGCCGCTCCCGCTACGTGCGGCTGCGCCAGCGCCTCTGCCGCCAGA 
GTGTCCTCCTCTGGCCCCACCAGCCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGGGCATGGCCCTGACCAGGGAC 
AACCACCACTTCTATAACCGGAACTTCTGCCAGGGACCCACGGCCGAACTCGAG 



The reverse complement to MOLlp is shown in Table 1 AAI. 



Table 1AAI. MOLlp reverse complement nucleotide sequence (SEQ ID NO:179). 

CTCGAGTTCGGCCGTGGGTCCCTGGCAGAAGTTCCGGTTATAGAAGTGGTGGTTGTCCCTGGTCAGGGCCATGCCCA 

GCTGGGCCCAGAAGCTGCGCTGACCACTGGGCTGGTGGGGCCAGAGGAGGACACTCTGGCGGCAGAGGCGCTGGCGC 

AGC03CACGTAGCGGGAGCGGCGGCCGTCAGGGCTCAGGATCACCAGCACCACGACGTCCTTGCGGTCCTCCAGCAG 

GCGCTGCTGGGCCAGCAGGAAGCTGGCX3CGCAAGAGACCACTGACCCGGTCCGTGTGGGCCAG^ 

TGCGGCTGCCATAGACCGAGGCCCACAGGTTCTCAAAGAGGGTTTTGCCAGGCAGCCAGTCGCGTTCCT^ 

AGGCGGAGTGCCCAGCGCCCACGGCACTCCTCCAGCTGCCCCCGAAGCTCGTTGTACACCCAGTCTGCCACTGCGCT 

CTGCGTTTTGTCGAAGACCACGAAGGCATCX3TAGGGCAGGGCATCCTCATCTCGCCCACTTTGCCGCC 

GAAGCCAGGCCAGGCACAGGTGGAAGCAGTACCAGAGGTCCCAGCCACAGAGGTGATGCAGCATG 

CCCAGAGCCACAGCCAGCAGCGAGAGGGCXjAAACAGTCCCAGGAGAGGGCCTCA^ 

TGCAAAGATGCTGAGGCCCTGGAGCTGGCCCX3GACTGCCACACTTCACCCGGCTGGGCA 

GCACCTCCAGCAGGAAGTCCATAAAGGCCX3CCCCACAG 

AGGGCACTCGCCAGGGGCCCAAACCAGGAGTGGTCCACTGTCTTGAGGGCGTTGGCGCT^ 

CTCCTTGGCCTTGGAAAAGAAGCCGGGGGCCACGAAGCTGATGCTGTTGCAGCTGAC^ 

TGCCAGCAGGCAGGCTGCCATTGGTCAGGGCCTTCAGCTGGTTTCCTGCCAGGTCGAGGACTT^ 
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AAGTGGAGGCTCCACCACTTAAAGAAGGCCAGGTAATTGTCACGGAGATGCAGCACCTGTAGGCTCTTGGGGAGGTT 
GCGCAGGGTTTGGGGCAGGAGGGTGTGCAGGCGATTCTGGGACAAGT^ 

AGAAGTGCAGATAGAGGTCTCCCTCGGCCCACATATGGCCC^GTGCATTGCCGCTGAAGTCC^ 

GTACTGCAGAGCTGCTGGGACACTTGGCTGTGGATGTTGTTGTGGGCCAGGCTGAGGTGGCGCAGGGTGCGCAGGTG 

GGCCACGAAGCTG^GTTGTGGCCC&CGCCCTC 

GTCGTGGTAGCTCCGTGAATGAGTGCTCX3TGGTAGAGGTCCAGCTTATTGTGGGACAGGTCTAGCACCTGCAG 
GTCAGCGGCAGGAACTGGGAGCCATTGACTGCCTGCGAGATGCAGTTGTGGCTCAGGCGCAGGCACTGCAGGTGC^ 
GAGCTGGGCAAACATCTCCGGCTGCACGGTCACCAGGTTC^ 
AGTTGGGCCTGAAGTCTTCAGAGCTGGGAGTGTCCA^ 

TCCCCTCCATCTGCCTCCCCCATGGTGGCTGTCAGCTCCGAAGCTCCGCTGATGCGGTTGTCCGACAGGTCCACGTA 
GCGCAGGCCAGGGAAGGCCCTGAAGATGCCGAG(^K3GGCCTGGTTC 

GCATGGGCAGGCGGGCCAGTGGCCGGAGCGTGGTCTCATCGAGTGAGCGGAAGAAGATGCCGTGCATGTCCAGCTCC 

TTCAGGGCGACCAGGCTCCCGAAGGAAGGGGCCAGAGACAGGTGGGCAAAGGACACCCTCTTT^^ 

CAGGTTAAGCTTGCGCAGCTGTGTTAGGCCCTGGAAGGCCTTGGTTTTAGTGATGCATTTGTAGAGGAAGTTCTCAC 

TGAGGTCCAGCACTCGGAGGTTTCCCAGCCCACGGAACC^^ 

ACCAGGCCTTCAAGACGGCTCAGGTGGCTGAAGGTATCXSGG^ 

GGGGTTGGGAGCGTGGTCGCAGCGGCGGC^TTTCCGCCCACATCGAGCACACGCAGGGCGGTCAGATTGGCaVGGT 
CCTCAGK3CGCCAGTTTGACGATGCGGTTGTAGGACAAC 

ACAGTGAGGTTGTTGTACTTGAGTGACAGGTGGGTGAGGTTGCCCAGGCCAAGGAGGGCACCCGGGGCCACCTCCAG 
TGCCTGCCTGCAGGGGTTCTTGTAATAACAGTTGCCGTCCATG 

TGGCAGAGTCTAGCAT(^GGATGTTGGTATGGCTGAGGGACAGGGATATGAGGGATTTGGGC^GCGCAGGCAa\GTC 

ATGATGTTGTTGTAGCTCAGGTTTAGCTCTTCCAGGGTGGGCACAGCCAAGAAGGTGCTGGGCTCGATGGTCATGTG 

GCAGGGGAAGTGCATGGGGCTGAGGCCAACCGGCGGGC^GTTCC^ 

GGGCAAAGTCAGAATCATGGAGGTGGTGGATGCGGTTGGAGGACAAG^ 

GCCATGGAGAAGTGGGGCACAGACTTCAGGAACAGCCAGTTGCAGTT^ 

TAGGAAGGCAGGCAAGGTACCCAGGGCCAGGGTCATGGCCAGCATGGTGGATCC 



A disclosed encoded MOLlp protein has 1019 amino acid residues, referred to as 
the MOLlp protein. The disclosed MOLlp polypeptide sequence is presented in Table 
1 AAJ using the one-letter amino acid code. 



Table 1AAJ. Encoded MOLlp protein sequence (SEQ ID NO:165). 

GSTMLAMTLALGTLPAFLPCELQPHGLVN 

NLKWNCPPVGLSPMHFPCHMTIEPSTFLAVPTLEELNL^ 

RFLFMDGNCYYKNPCRQALEVAPGAIiLGU^ 

RVLDVGGNCRRCDHAPNPCMECPRHFPQLHPDTFSHL 

ITKTKAFQGLTQLRKIjNLSFOTQKRVSFAHLSLAPSFGSLVALKELDMHG^ 

NF INQAQLGI FRAFPGLR YVDLSDNR I SGASELTATMGEADGGEKVWLQPGDLAPAPVDTPSSEDFRPNCS TLNFTL 
DLSRNNLVTVQPEMFAQLSHLQCLRLSHNCISQAVNGSQFLPLTGLQVLDLSHNKLDLYHEHSFTELPRLEALDLSY 
NSQPFGMQGVGHNFSFVAHLRTLRHLSIJtf^IHSQ 

WLDLSQNRLHTLLPQTLRNL PKSLQVLHLRDNYLAFFKWWS LHFLPKLEVLDLAGNQLKALTNGS L PAGTRLRRLDV 
S CNS I S FVAPGFFS KAKELRELNLS ANALKTVDHS WFGPLASALQI LDVSANPLHCACGAAFMDFLLEVQAAVPGLP 
SRVKCGSPGQLQGLS I FAQDLRIiCLDEALSWDCFALSLLAVALGLGVPMLHHLCGWDLW YCFHLCLAWLPWRGRQSG 
RDEDALPYDAFWFDKTQSAVADWVYNEI^GQLEECRGRWALRLCLEERDWLPGKTLFENLWASVYGS 
TDRVSGLLRASFLLAQQRLLEDRKDVVVLVILSPDGRRSRYVRLRQ 

NHHFYNRNFCQGPTAELE 



MOLlq 

A disclosed Toll receptor 9-like nucleic acid of 3057 nucleotides, MOLlq, is 

shown in Table 1AAK. The disclosed MOLlq open reading frame ("ORF") begins at the 

GGA initiation codon at nucleotides 1-3, shown in bold in Table 1 AAK, The encoded 

polypeptide is alternatively referred to herein as MOLlq or as 264289162. The disclosed 

MOLlq ORF terminates at a GAG codon at nucleotides 3055-3057. As shown in Table 

1 AAK the start and stop codons are in bold letters. Because MOLlq does not start or stop 
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at traditional initiation and termination codons, MOLlq could be a partial open reading 
frame which extends further in the 5' and/or 3 5 directions. 



Table 1AAK. MOLlq nucleotide sequence (SEQ ID NO:166). 

GGATCCACCATGCTGGCCATGACCCTGGCCCTGGG 

CCTGGTGAACTGCAACTGGCTGTTCCTGAAGTCTGTGCCCCACT^ 

GCCTTTCCTTGTCCTCCAACCGCATCraCCACCTC 

AACCTCAAGTGGAACTGCCCGCCGGTTGGCCTCAGCCCCATGCACTTCC^ 
CTTCTTGGCTGTGCCCACCCTGGAAGAGCTAAACCT^^ 

CCCTCATATCCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGCCGGCCTGCATGCC 

CGCTTCCTATTCATGGACGGCAACTGTTATTACAAGAACCC^ 

CCTTGGCCTGGGCAACCTCACCCACCTGTC^^ 

GCCTGGAGTATCTGCTGTTGTCCTACAACCGCATC 

CGTGTGCTCGATGTGGGCGGAT^TTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTO 
CCCCCAGCTACATCCCGATACCnTC^GCCACCTGAGCCGTC 

GGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTCCTCTACAAATGC 
ATCACTAAAACCAAGGCCTTCCAGGGCCTAACACAGCTC 

GTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCT 
TCTTCCGCTCACTCGATGAGACCACGCTCCGGCCACTGGCCCGCCTGCCCATGCTCCAGACTCTGCGTCTGCAGATG 
AACTTCATCAACCAGGCCCAGCTCGGCATCTTCAGGGCCTTC 

CATCAGCGGAGCTTCGGAGCTGACAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGG 

ACCTTGCTCCGGCCCCAGTGGACACTCCCAGCTCTGAAGACTTCAGGCCGAACTGC^ 

GATCTGTCACGGAAGAACCTGGTGACCGTGCAGC 

GAGCCACAACTGCATCTCGCAGGCAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTGCAGGTGC^ 

CCCACAATAAGCTGGACCTCTACCACGAGGACTCA^^ 

AACAGCCAGCCCTTTGGC^TGCAGGGCGTGGGCCAC^CTTCAGCTTC 

CAGCCTGGCCCACAAC^CATCCACAGCC^GTGTCCCAGC^GCTCTGCAGTACGTCGCTGCGGGC 

GCGGCAATGCACTGGGCCATATGTGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATC 

TGGCTGGACTTGTCCCAGAACCGCCTGCACACCCTCCT^ 

GCTGCGTCTCCGTGACAATTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTGGAAGTCCTCG 
ACCTGGCAGGAAACCAGCTGAAGGCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCTCCGGAGGCTGGATGTC 
AGCTGCAACAGCATCAGCTTCGTGGCCCCCGGCTTCTTTTCCAAGGC 
CAACGCCCTCAAGACAGTGGACCACTCCTGGTTTGGGCCCCT 

ACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTGGAGGTGCAGGCTGCCGTGCCCGGTCTGCCC 
AGCCGGGTGAAGTGTGGCAGTCCGGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGA 
TGAGGCCCTCTCCTGGGACTGTTTCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATC 
ACCTCTGTGGCTGGGACCTCTGGTACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGG 
CGAGATGAGGATGCCCTGCCCTACGATGCCTTCGTGGTCTTCGACAAAACGCAGAGCGCAGTGGCAGACTGGGTGTA 
CAACGAGCTTCGGGGGCAGCTGGAGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGC 
TGCCTGGCAAAACCCTCTTTGAGAACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTTTGTGCTGGCCCAC 
ACGGACCGGGTCAGTGGTCTCTTGCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGT 
CGTGGTGCTGGTGATCCTGAGCCCTGACGGCCGCCGCTCCCGCTACGTGCGGCTGCGCCAGCGCCTCTGCCGCCAGA 
GTGTCCTCCTCTGGCCCCACCAGCCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGGGCATGGCCCTGACCAGGGAC 
AACCACCACTTCTATAACCGGAACTTCTGCCAGGGACCCACGGCCGAACTCGAG 



The reverse complement to MOLlq is shown in Table 1 AAL. 



Table 1AAL. MOLlq reverse complement nucleotide sequence (SEQ ID NO: 180). 

CTCGAGTTCGGCCGTGGGTCCCTGGCAGAAGTTCCGGTTATAGAAGTGGTGGTTGTCCCTGGTCAGGGCCATGCCCA 
GCTGGGCCCAGAAGCTGCGCTGACCACTGGGCTGGTGGGGCCAGAGGAGGACACTCTGGCGGCAGAGGCGCTGGCGC 
AGCCGCACGTAGCGGGAGCGGCGGCCGTCAGGGCTCAGGATCACCAGCACCACX^CGTCCTTGCGGTCCT 
GCX3CTGCTGGGCCAGCAGGAAGCTGGCGCGCAAGAGACCACTC 

TGCGGCTGCCATAGACCGAGGCCCACAGGTTCTCAAAGAGGGTTTTGCCAGGCAGCC^ 

AGGCGGAGTGCCCAGCGCCCACGGCACTCCTCCAGC^ 

CTGC^TTTTGTCGAAGACC^CGAAGGCATCGTA 

GAAGCCAGGC CAGG CACAGGTGGAAG CAGTACCAGAGGTCC CAGC CACAGAGGTGATGCAGCATGGGCACAC CCAGG 

CCCAGAGCCACAGCC^GCAGCGAGAGGGCGAAACAGTCCCAGGAGAGGGCCTC^ 

TGCAAAGATGCTGAGGCCCTGGAGCTGGCCCGGACTGCC^ 

GCACCTCGAGCAGGAAGTCCATAAAGGCCGCCCCACAGGCGC^GTGCAGAGGGTTC 

AGGGCACTCGCCAGGGGCCCAAACCAGGAGTGGTCCACTGTCTTGAGGGCGTTGGCGCTAAGGTTGAGCTCTCGCAG 
CTCCTTGGCCTTGGAAAAGAAGCCGGGGGCCACGAAGCTGATGCTGTTGCAGCTGACATCCAGCCTCCGGAGCCGGG 
TGCCAGCAGGCAGGCTGCCATTGGTCAGGGCCTTaiGCTGGTTTCCTGCCAGGTCGAGGACTTCCAGOT 
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AAGTGGAGGCTCCACCACTTAAAGAAGGCC&GGTAATTGTCACGGAGAC^ 
GCXSC^GGGTTTGGGGCAGGAGGGTGTGCAGGCGGTTCTGGGACAA 

AGAAGTGCAGATAGAGGTCTCCCTCGGCCCACATATGGCCCAGTGCATTGCCGCTGAAGTC 
GTACTGCAGAGCTGCTGGGACACTTGGCTGTGGATGTTGTTGTGG 

AGCCACGAAGCTGAAGTTGTGGCCCACGCCCTGCATGCCAAAGGGCTGGCTGTTGTAGCTGAGGTCCAGGGCCTC^ 
GTCGTGGTAGCTCCGTGAATGAGTGCTCGTGGTAGAGGTCCAGCTTATTGTGGGACAGGTCTAGCACCTC 
GTCAGCGGCAGGAACTGGGAGCCATTGACTGCCTGCGAGATGC^ 
GAGCTGGGGAAACATCTCCGGCTGCACGGTCACCAGG^ 

AGTTGGGCCTGAAGTCTTCAGAGCTGGGAGTGTCCACTGGGGCCGGAGCAAGGTCCCCAGGCTGCAGCCAGACCTTC 
TCCCCTCCATCTGCCTCCCCCATGGTGGCTGTCAGCTCCGAAGCTCCGCTGATGCGGTTGTCCGACAGGTCCACGTA 
GC^C^GGCCAGGGAAGGCCCTGAAGATGCCGAGCTGGGCCTGGTTGAT^^ 
GCATGGGCAGGCGGGCCAGTGGCCGGAGCGTGGTCTCATC^^ 

TTCAGGGCGACCAGGCTCCCGAAGGAAGGGGCCAGAGACAGGTGGGCAAAGGACACCCTCTTTTGGTAATT^ 

CAGGTTAAGCTTGOTCAGCTGTGTTAGGCCCTGGAAGGCCTTGGTTTTAGTGATGCATTTGTAGAGGAAGTTCTCAC 

TCAGGTCCAGCACTCGGAGGTTTCCCAGCCCACGGAACCAACTG^ 

ACCAGGCCTTCAAGACGGCTCAGGTGGCTGAAGGTATCGGGATGTAGCTGGGGGAAGTGACGAG 
GGGGTTGGGAGCGTGGTCGGAGCGGCGGCAATTTCCGCCCACATCGAGCACACGCAGGGCGGTCAGATTGGCCAGGT 
CCTCAGGCGCCAGTTTGACGATGCGGTTGTAGGACAA(^GCAGATACTCCAGGCTGGAAGGCAGGTTGC 
ACAGTGAGGTTGTTGTACTTGAGTGACAGGTGGGTO^ 

TGCCTGCCTGCAGGGGTTCTTGTAATAACAGTTGCCGTCCATGAATAGGAAGCGCAGGGCATGCAGGCCGGCGAGGC 
TGGC^GAGTCTAGCATCAGGATGTTGGTATGGCTGAGGGACAGGGATATGAGGGATTTGGGCAGCGCAGGCACAGTC 
ATGATGTTGTTGTAGCTC^GGTTTAGCTCTTC^^ 

GCAGGGGAAGTGCATGGGGCTGAGGCCAACCGGCGGGCAGTTCCACTTGAGGTTGAGATGCCGCAGGCTGGGCAGGT 
GGGCAAAGTCAGAATCATGGAGGTGGTGGATGCGGTTGGAGGACAAGGAAAGGCTGGTGACATTGCCACGGGGTGCT 
GCC^TGGAGAAGTGGGGCACAGACTTCAGGAACAGCCAGTO^ 
TAGGAAGGCAGGCAAGGTACCCAGGGCCAGGGTCATGGCCAGCATGGTGGATCC 



A disclosed encoded MOLlq protein has 1019 amino acid residues, referred to as 
the MOLlq protein. The disclosed MOLlq polypeptide sequence is presented in Table 
1 AAM using the one-letter amino acid code. 



Table 1AAM. Encoded MOLlq protein sequence (SEQ ID NO: 167). 

GSTMLAMTLALGTLPAFLPCELQPHGLVNCNW^ 

l^KWNCPPVGLSPMHFPCHMTIEPSTFLAVPTLEE 

RFLFMDGNCYYKNPCRQALEVAPGALLGLGNLTHLSLKYNNLT^ 

RVLDVGGNCRRCDHAPNPCMECPRHFPQLHPDTFSHLSRLEGLVLKDSSLSWLNASWFRGLGNLRVLDLSENFLYKC 

ITKTKAFQGLTQLRIOiNLSFNYQKRVSFAHLSLAPSFGSLVALKELDMHGIFFRSLDE 

NFINQAQLGIFRAFPGLRYVDLSDNRISGASELTATMGEADGGEKVW^ 

DLSRNNLVTVQPEMFAQLSHLQCLRLSHNCISQAVNGSQFLPLTGLQVLDLSIINKLDLYHEHSFTELPRLEALDIiSY 

NSQPFGMQGVGHNFSFVAHLRTLRHLSLAHNNIHSQVSQQLCSTSLRA^ 

WLDLSQNRLHTLLPQTLRNLPKSLQVLRLRDNYLAFFKWWSLHF 

SC^SISFVAPGFFSKAKEI^ELNLSANALKTVDHSWFGPIiASALQILDVSANPLHCACG 

SRVKCGS PGQLQGLS I FAQDLRLCLDEALSWDCFALSLLAVALGLGVPMLHHLCGWDLWYCFHLCLAWLPWRGRQSG 

RDEDALPYDAFWFDKTQSAVADWVYNELRGQLEECRGRWALRLCLEERDWLPGKTLFENLW^ 

TDRVSGLLRASFLLAQQRLLEDRKDVVVLV^ 

NHHFYNRNFCQGPTAELE 



MOLlr 

A disclosed Toll receptor 9-like nucleic acid of 3 1 1 1 nucleotides, MOLlr, is 

shown in Table 1 AAN. The disclosed MOLlr open reading frame ("ORJF") begins at the 

GGA initiation codon at nucleotides 1-3, shown in bold in Table 1 AAN. The encoded 

polypeptide is alternatively referred to herein as MOLlr or as 248651580. The disclosed 

MOL1 r ORF terminates at a GAG codon at nucleotides 3 1 09-3 111. As shown in Table 

1 AAN the start and stop codons are in bold letters. Because MOLlr does not start or stop 
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at traditional initiation or termination codons, MOLlr could be a partial open reading 
frame which extends further in the 5' and/or 3' directions. 



Table 1AAN. MOLlr nucleotide sequence (SEQ ID NO:168). 

"ggatccaocatgggtttctc 
cctggccctgggtaccttgcctgccttcctacc 

tcctgaagtctgtgccccacttctccatggcagcaccccgtggcaatgtcaccagcctttccttc 

atccaccacctccatgattctgactttgc 

ggttggcctcagcccctvrccacttcccctgcca^^ 

aagagctaaacctgagctacaacaacatc&tg^ 

cataccaac^tcctgatgctagactctgccagc^^ 

ctgttattacaagaacccctgcaggcaggcactggaggtggccccgggtgccctccttggcctggg 

acctgtcactcaagtacaacaacctcactgtggtgccccgc^^ 

tacaaccgcatcgtcaaactggcgcctgaggacctggc<^ 

ttgccgccgctgcgaccacgctcccaacccctgcatggagtgccctcgtcacttcccccagctacatcccgatacct 
tcagccacctgagccgtcttgaaggcctggtgttgaaggac^^ 

gggctgggaaacctccgagtgctggacctgagtgagaacttcctctacaaatgcatcactaaaaccaaggccttcca 
gggcctaacac^gctgcgcaagcttaacctgtccttcaattac^^ 
ccccttccttcgggagcctggtcgccctgaaggagctc 
acgctccggccactggcccgcctgcccatgctccagac^ 

cggcatcttcagggccttccctggcctgcgctacgtggacctgtcggac^ccgc^tcagcggagcttcggagctga 
cagccaccatgggggaggcagatggaggggagaaggtctggctgcagcctggggaccttgctccggccccagtggac 
actcccagctctgaagacttcaggccc^ctgcagc^ccct 

gaccgtgcagccggagatgtttgcccagctctcgcacctgcagtgcctgcgcctgagccacaactgcatctcgcagg 
cagtcaatggctcccagttcctgccgctgacctgtctgcaggtgctagacctgtcccacaataagctggacctctac 
cacgagcactcattcacggagctaccacgactggaggccctgg^^ 

GGGOSTGGGCCAC^CTTCAGCTTCGTGGCTCACCTGCGC^^ 
ACAGCCAAGTGTCCCAGCAGCTCTGCAGTACX3TCGCT 

TGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATCTGGCTGGACTTGTCCG^^ 

CCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCCCCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAATTACC 

TGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAG 

GCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCTCCGGAGGC^ 

GGCCCCCGGCTTCTTTTCCAAGGCC^GGAGCTGCGAGAGCT 

ACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACT 

GCGGCCTTTATGGACTTCCTGCTGGAGGTGCAGGCTGCCGTGCCCGGTCTGCCCAGCCGGGTGAAGTGTGGCAGTCC 
GGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGC^ 

TCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGCTGGGACCTCTGG 

TACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTA 

CGATGCCTTCGTGGTCTTCGACAAAACGCAGAGCGCAGTGGCAGACTGGGTGTACAACGAGCTTCGGGGGCAGCTGG 

AGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCTCTTTGAG 

AACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTTTGTGCTGGCCCACACGGACCGGGTCAGTGGTCTCTT 

GOSCGCCAGCTTCCTGCTGGCCC^GCAGCGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCTGGTGATCCTGAGC^ 

CTGACGGCCGCCGCTCCCGCTACGTGCGGCTGCGCCAGCGCCTCTGCCGCCAGAGTGTCCTCCTCTGGCCCCACCAG 

CCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGGGCATGGCCCTGAC^ 

CTTCTGCCAGGGACCCACGGCCGAACTCGAG 



A disclosed encoded MOLlr protein has 1037 amino acid residues, referred to as 
the MOLlr protein. The disclosed MOLlr polypeptide sequence is presented in Table 
1 AAO using the one-letter amino acid code. 



Table 1AAO. Encoded MOLlr protein sequence (SEQ ID NO:169). 

gstmgfcrsaEh^ 

ihhlhdsdfahlpslrhlnlkwncppvglspmhfpchmtiepstf 

htnilmldsaslaglhalrflf^gncyykot 

yihiivklapedlanltalrvldvggncrrc^ 

glgnlrvldlsenflykc i tktkafqgltqlrklnlsfnyqkrvs fahls laps fgs lvalkeldmhgi ffrs ldet 
tlrpiiarlpmlqtlrlqmnfinqaqlgi frafpglryvdlsdnri sgaseltatmgeadggekvwlqpgdlapapvd 
tpssedfrpncstlnftldlsrnnlvtvqpemfaqlshlqclrlshnci^ 
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HEHSFTELPRLEAIJ5LSYNSQPFGMQGVGHNFSFVAHIjRT^ 

WAEGDLYLHFFQGLSGLIWLDLSQITOLHTIJjPQTLRNL^ 

ALTNGSLPAGTRLRIUjDVSCNSISFVAPGFFSKAK^ 

AAFMDFLLEVQAAVPGLPSRVTCCGSPGQLQGLSIFAQDLRIiCLDEALSWD^ 
YCFHLCLAWLPWRGRQSGRDEDALPYDAFWFDKTQSAVADWVYNEL^ 

NIiWAS VYGSRKTLFVLAHTDR VSGLLRAS FLLAQQRLLEDRKDVWLVILS PDGRRSR YVRLRQRLCRQS VLLWPHQ 
PSGQRS FWAQLGMALTRDNHHFYNRNFCQGPTAELE 

MOLls 

A disclosed Toll receptor 9-like nucleic acid of 31 1 1 nucleotides, MOLls, is 
shown in Table 1 AAP. The disclosed MOLls open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1 AAP. The encoded 
polypeptide is alternatively referred to herein as MOLls or as 255304731. The disclosed 
MOL1 s ORF terminates at a GAG codon at nucleotides 3 1 09-3 111. As shown in Table 
1 AAP the start and stop codons are in bold letters. Because MOLls does not start or stop 
at traditional initiation or termination codons, MOLls could be a partial open reading 
frame which extends further in the 5' and/or 3' directions. 



Table 1AAP. MOLls nucleotide sequence (SEQ ID NO: 170). 

GGATCCACCATGGGTTTCTGCCGCAGCGCCCTGC^CCCGCTGTCTCTCCTGGTGCAGGCCATCATGCTGGCCATGAC 

CCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAACTGCAACTGGCTGT 

TCCTGAAGTCTGTGCCCCACTTCTCCATGGC 

ATCGACCACCTCCATGATTCTGACTTTGCCC^ 

GGTTGGCCTC^GCCCCATGCACTTCCCCTGCCACATGACCATCGAGCCCAGCACCTTCTTGGCTGTGCC 

AAGAGCTAAACCTGAGCTACAACAACATCATGACT 

CATACCAACATCCTGATGCTAGACTCTGCCAGCCT 

CTCTTATTACAAGAACCCCTGCAGGCAGGCACTGGA 

ACCTGTCACTCAAGTACAACAACCTCACTGTC 

TACAACCGCATCGTCAAACTGGCGCCTCAGGACCTGGCCAAT 

TTGCCGCCGCTGCGACCACGCTCCCAACCCCTC 

TCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAGGACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGT 
GGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTCC 

GGGCCTAACACAGCTGCGCAAGCTTAACCTGTCCTTCAATTACCAAAAGAGGGTGTCCTTTGCCCACCTGTCTCTGG 
CCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCTTCTTCCGCTCACTCGATGAGACC 
ACGCTCCGGCCACTGGCCCGCCTGCCC&TGCTC 
CGGCATCTTCAGGGCCTTCCCTGGCCTCCGCTACGTGGACCTC^ 

CAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGAC 
ACTCCCAGCTCTGAAGACTTCAGGCCCAACTGCAGCACCCTCAACTT 

GACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACCTGCAGTGCCTGCGCCTGAGCCACAACTGCATCTCGCAGG 

CAGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTO 

C^CGAGCACTCATTCACGGAGCTACCGCGACTGGAGGCCCTGGACCTCAG 

GGGCGTGGGCCACAACTTCAGCTTCGTGGCTCACCTGCGCACCCT 

ACAGCCAAGTGTCCCAGCAGCTCTGCAGTACGTCGCTGCGGGCCCTC 

TGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCT 

CCTGCAC^CCCTCCTGCCCCAAACCCTGCX3CAACCTCCCCAAGAGCCTACAGGTGCTGCGTCTCCGTC 

TGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAA 

GCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCTCCGGAGGCTGGATGTC^ 

GGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGCTCAACCT^ 

ACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCAACCCT 

GCGGCCTTTATGGACTTCCTGCTGGAGGTGCAGGCTGCCGTGCCCGGTCTGCCCAGCCGGGTGAAGTGTGG 

GGGC(^GCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTCCTGGGACTGTT 

TCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCAC 

TACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATG 

CGATGCCTTCGTGGTCTTCGACAAAACGCAGAGCGCAG 

AGGAGTGCCGTGGGCX3CTGGGCACTCCXjCCTGTGCCTGGAGGAACX3CGACTGG^ 

aacctgtgggcctcggtctatggcagccgc^gacgctgt^ 

gcgcgccagcttcctgctggcccagcagcgcctgctggaggaccgcaaggacgtcgtggtgctggt^ 
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CTGACGGCCGCOTCTCCCXKTTACGTGCGGCTGCGC 
CCC^GTGGTCAGCGCAGCTTCTGGGCCCA^ 

CTTCTGCCAGGGACCCACX3GCCGAACTCGAG 



The reverse complement of MOLls is shown in Table 1AAQ. 



Table 1AAQ. MOLls reverse complement nucleotide sequence (SEQ ID NO:181). 

CTCGAGTTCGGCCGTGGGTCCCTGG(^GAAGTTCCGGTTATAGAAGTGGTGGTTGTCCCTGGTCAGGGCCATGCC^ 

GCTGGGCCCAGAAGCTGCGCTGACCACTGGGCTGGTGGGGCCAGAGGAGGACACTC^ 

AGCCGCACX3TAGCGGGAGCGGCGGCCX3TCAGGGCTCAGGATCACCAGCACCACGAC^ 

GCGCTGCTGGGCCAGG&GGAAGCTGGCGCGCAAGAGACCACT^ 

TGCGGCTGCCATAGACCGAGGCCCACAGGTTCTCAAA^ 

AGGCGGAGTGCCCAGCGCCCACGGCACTCCTCCAGCTGCCCCCGAAGCTCGTTGTACACCCAGTCTGCCACTGCGCT 

CTGCGTTTTGTCGAAGACCACGAAGGCATCGTAGGGCAGGGCA^ 

GAAGCCAGGCCAGGCACAGGTGGAAGCAGTACCAGAGGTCCCAGCCACAGAGGTGATG 

CCCAGAGCCACAGCCAGCAGCGAGAGGGCGAAACAGTCCCAGGAGAGGGCCTCATCCAGGCAGAG 

TGCAAAGATGCTGAGGCCCTGGAGCTGGCCCGGACTGCCACA 

GC^CCTCCAGGAGGAAGTCCATAAAGGCCGCCCCACAGGCGCAGTGC^^ 

AGGGCACTCGCCAGGGGCCCAAACCAGGAGTGGTCCACTGTCTTGAGGGCGTTGGCGCTAAGGTTGAGCTCTCGCAG 
CTCCTTGGCCTTGGAAAAGAAGCCGGGGGCCACGAAGCTC^ 

TGCCAGCAGGCAGGCTGCCATTGGTCAGGGCCTTCAGCTGATTTCCTGCCAGGTCGAGGACTTCCAGTTTGGGCAGG 
AAGTGGAGGCTCCACCACTTAAAGAAGGCCAGGTAATTGTCACGGAGACGCAGCACCTGTAGGCTCTTGGGGAGGTT 
GCGCAGGGTTTGGGGCAGGAGGGTGTGCAGGCGGTTCTGGGAC^ 
AGAAGTGCAGATAGAGGTCTCCCTCGGCCCACATATGGCCCAG 

GTACTGC^GAGCTGCTGGGACACTTGGCTGTGGATGTTGTTGTGGGCCAGGCTGAGGTGGCGCAGGGTGCGCAGGTG 
AGCCACGAAGCTGAAGTTGTGGCCCACGCCCTGCATGCCAAAGGGCTGGCT^ 

GTCGCGGTAGCTCCGTGAATGAGTGCTCGTGGTAGAGGTCCAGCTTATTGTGGGACAGGTCTAGCACCTGCAGACCG 
GTCAGCGGCAGGAACTGGGAGCCATTGACTGCCTGCGAGATGCAGTTGTGGCTCAGGCGCAGGCACTGCAGGTGCGA 
GAGCTGGGCA7UVCATCTCCGGCTGCACGGTCACCAGGTTGTTCCGTGACAGATCCAAGGTGAAGTTGAGGGTGCTGC 
AGTTGGGCCTGAAGTCTTCAGAGCTGGGAGTGTCCACTGGGGCCGGAGCAAGGTCCCCAGGCTGCAGCCAGACCTTC 
TCCCCTCCATCTGCCTCCCCCATGGTGGCTGTCAGCTCCGAAGCTCCGCTGATGCGGTTGTCCGACAGGTCCACGTA 
GCGCAGGCCAGGGAAGGCCCTGAAGATGCCGAGCTGGGCCTGGTTGATGAAGTTCATCTGCAGACGCAGAGTCTGGA 
GCATGGGCAGGCGGGCCAGTGGCCGGAGCGTGGTCTCATCX3AGTGAGCGGAAGAAGATG 

TTCAGGGCGACCAGGCTCCCGAAGGAAGGGGCCAGAGAC^GGTGGGCA^GGACACCCTCTTTTGGTAATTGAAGGA 
CAGGTTAAGCTTGCX3CAGCTGTGTTAGGCCCTGGAAGGCCTTGGTTTTAGTGATGCATTTGTAGAGGAAGTTCTCAC 
TCAGGTCCAGCACTCGGAGGTTTCCCAGCCGAC^ 

ACCAGGCCTTCAAGACGGCTCAGGTGGCTGAAGGTATCGGGATGTAGCTGGGGGAAGTGACGAGGGCACTCCATGCA 
GGGGTTGGGAGCGTGGTCGCAGCGGCGGCAATTTCCGCCCACATCGAGCACACGCAGGGCGGTCAGATTGGCCAGGT 
CCTCAGGCGCCAGTTTGACGATGCGGTTGTAGGAC^ACAGCAGATACTCCAGGCTGGAAGGCAGGTTGCGGGGCACC 
ACAGTGAGGTTGTTGTACTTGAGTGACAGGTGGGTGAGGTTGCCCAGG^ 

TGCCTGCCTGCAGGGGTTCTTGTAATAACAGTTGCCGTCCATGAATAGGAAGCGCAGGGCATGCAGGCCGGCGAGGC 

TGGCAGAGTCTAG(IATCAGGATGTTGGTATGGCTG 

ATGATGTTGTTGTAGCTCAGGTTTAGCTCTTCCA^^ 

GCAGGGGAAGTGCATGGGGCTGAGGCC^CCGGCGGGCAGTTCCACTTGAGGTTGAGATGCCGCAGGCTGGGCAGGT 

GGGCAAAGTCAGAATCATGGAGGTGGTGGATGCGGTTGGAGGACAAGGAAAGGCTGGTGACATTGCCACGGGGTGCT 

GCCATGGAGAAGTGGGGCACAGACTTCAGGAACAGCCAGCT^ 

TAGGAAGGCAGGCAAGGTACCCAGGGCCAGGGTCATGGCCAGCATGA 

GGGCG CTGCGGCAGAAACCCATGGTGGATCC 



A disclosed encoded MOLls protein has 1037 amino acid residues, referred to as 
the MOLls protein. The disclosed MOLls polypeptide sequence is presented in Table 
1 AAR using the one-letter amino acid code. ' 



Table 1AAR. Encoded MOLls protein sequence (SEQ ID NO:171). 

liSTMGFCRSALHPLSL 
IHHLHDSDFAHLPSLRHLNLKWN^ 

HTNILMLDSASLAGLHALRFLFMDGNCYYKNPCRQALEVAPGALI^ 
YNRIVKLAPEDLANLTALRVLDVGGNCRRCDH^ 
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GLGNLRVLDLSENFLYKCITKTKAFQGLTQLRK 
TLRPLARLPMLQTLRLQMNFINQAQLGIFRAFPGLRYVDL^^ 
TPSSEDFRPNCSTLNFTLDLSRNNLVTVQPEMFAQLSHLQCLRL^ 
HEHSFTEIjPRLEALDLSYNSQPFGMQGVGHNFSFVAHIiRT^ 

WAEGDLYLJiFFQGLSGLIWLDLSQNRLHTLLPQTLRNLPKSLQVLRLRDOTLAFFKWWSLHFL 

ALTNGSLPAGTRLRRLDVSCNSISFVAPGFFSKAKELRELN^ 

AAFMDFIiLEVQAAVPGLPSRTOCGSPGQLQGLSIFAQDLRLC^^ 

YCFHLCIiAWLPWRGRQSGRDEDALPYDAFVVFDKTQSAVADWV^ 

NLWASVYGSRKTLFVLAHTDRVSGLLRASFLIA^ 

PSGQRS FWAQLGMALTRDNHHFYNRNFCQGPTAEIiE 

MOLlt 

A disclosed Toll receptor 9-like nucleic acid of 3 1 1 1 nucleotides, MOLlt, is 
shown in Table 1 AAS. The disclosed MOLlt open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1AAS. The encoded 
5 polypeptide is alternatively referred to herein as MOLlt or as 255304783. The disclosed 
MOLlt ORF terminates at a GAG codon at nucleotides 3 1 09-3 111. As shown in Table 
1 AAS the start and stop codons are in bold letters. Because MOLlt does not start or stop 
at traditional initiation or termination codons, MOLlt could be a partial open reading 
frame which extends further in the 5' and/or 3' directions. 



Table 1AAS, MOLlt nucleotide sequence (SEQ ID NO:172). 

GGATCCACCATGGGTTTCTGCCGC^GCGCCCTG(^CCCGCTGTCTCTCCTGGTGCAGGCCATCATGCTGGCCATGAC 

CCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAACTGCAACTGGCTGT 

TCCTGAAGTCTGTGCCCCACTTCTCCATGGCAGCACCCCGTGGCAATGT 

ATCCACCACCTCCATGATTCTGACTOT 

GGTTGGCCTCAGCCCCATGCACTTCCCCTGC 

AAGAGCTAAACCTGAGCTACAACAACATCATGACTGTGCCTGCGCTGCCCAAATCCCTCATATCCCTGTCCCT 

CATACC7UVCATCCTGATGCTAGACTCTGCCAGCCTCGCCGGCCTGCATGCCCTGCGCTTCCTATTCATGGACGGCAA 

CTGTTATTACAAGAACCCCTGCAGGCAGGCACTGGAGGTGGCCCCGGGTGCCCTCCTTGGCCTGGGCAACCTCACCC 

ACCTGTCACTCAAGTACAACAACCTCACTGTGGTGC 

TACAACCGCATCGTCTU^CTGGCGCCTGAGGACCTC 

TTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCT 
TCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAGGACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGT 
GGGCTGGGAAACCTCCGAGTGCTGGACCTGAGTGAGAACTTCC 

GGGCCTAACACAGCTGCGCAAGCTTAACCTGTCCTTCAATTACCAAAAGAGGGTGTCCTTTGCCCACCTGTCTCTG^ 
CCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCTTCTTCCGCTCACTCGATGAGACC 
ACGCTCCGGCCACTGGCCCGCCTGCCCATGCTCCAGACTCT 

CGGCATCTTCAGGGCCTTCCCTGGCCTGCGCTACGTGGACCTGTCGGACAACCGCATCAGCGGAGCTTCGGAGCTGA 
CAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGAC 
ACTCCCAGCTCTGAAGACTTCAGGCCC^CTGCAG 
GACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACCTGCAGTC 

CAGTCAATGGCTCCOFVGTTCCTGCCGCTGACCGGTCTGCAGGTGCTAGACCTGTCCCACA^ 
CACGAGCACTCATTCACGGAGCTACCACGACTGGAGGCCCTC 
GGGCGTGGGCCACAACTTCAGCTTCGTGGCTCACCTGCX3CACCCTGCGCCA 
ACAGCCAAGTGTCCCAGCAGCTCTGCAGTACGTCGCT 

TGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCJ^GGCCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAAC^ 
CCTGC^CACCCTCCTGCCCCAAACCCTGCXK^CC^^ 

TGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTGGAAGTCCTCGACCTC 
GCCCTGACCAATGGCAGCCTGCCTOCTGGCACCCGGCT^ 

GGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGCTCAACCTTAGCGCCAACXjCCC^ 

ACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAAT^ 

GCXX3CCTTTATGGACTTCCTGCTGGAGK3TGCAGGCTC 

GGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGA^ 

TCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGC^^ 

TACTGCTTCCACCTGTGCCTGGCCTGGCTTCC^ 

CGATGCCTTCGTGGTCTTCGACZAAAACGCAGAGCGCAGTGGCAGACTGGGTGTACAACGAGCTTCGGGGGCAG 
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AGGAGTGCraTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCT 
AACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTT^ 

GCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGTCGTG^ 
CTGACXSGCOSCCGCTCCCGCTACGTGCGGCTGCGCCAGCGCCTCTGCCGCCAGAGTGTCCrrCCTCTC 
CCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGGGCATGGCCCTGACCAGGGACAACCACCACTTCTATAACCGG^ 
CTTCTGCCAGGGACCCACGGCCGAACTCGAG 



A disclosed encoded MOL It protein has 1037 amino acid residues, referred to as 
the MOLlt protein. The disclosed MOLlt polypeptide sequence is presented in Table 
1 AAT using the one-letter amino acid code. 



Table 1AAT. Encoded MOLlt protein sequence (SEQ ID NO: 173). 

liSTMGFCR^ 

IHHLHDSDFAHLPSLRHLNLKWNCPPVGLSPMHF 

HTNILMLDSASLAGLHALRFLFMDGNCTC 

YNRIVKLAPEDLANLTALRVIjDVGGN 

GLGNLRVIiDLS ENFL YKC I TKTKAFQGLTQLRKLNLS FNYQKRVS FAHLS LAP S FG S L VALKELDMHG I FFRS LDET 
TLRPLARLPMLQTLRLQMNFINQAQLGI FRAFPGLRYVDLSDNR I SGASELTATMGEADGGEKVWLQPGDLAPAPVD 
TPSSEDFRPNCSTLNFTLDLSRNNLVTVQPEMFAQLSHL^ 
HEHSFTELPRLRALDLSYNSQPFGMQGVGHNFSFVAHLRTLRHLSI^^ 

WAEGDLYbHFFQGLSGLIWLDLSQNRLHTLLPQTLRNLPKSLQVLRLRDNYLAFFKWWSLHFLPKLEVLDIA 
ALTNGSIiPAGTRLRRLDVS CNS I S FVAPGFFS KAKELRELNIiSANALKTVDHSWFGPLASALQI LDVS AHP LHCACG 
AAFMDFLLEVQAAVPGPPSRVKOTSPGQLQGLSIFAQDLRLC^ 
YCFHLCLAWLPWRGRQSGRDEDALPYDAFWFDKTQS 
NLWASVYGSRKTLFVLAHTDRVSGLLRASFLLAQQRL^^ 

PSGQRS FWAQLGMALTRDNHHFYNRNFCQGPTAELE 



MOLlu 

A disclosed Toll receptor 9-like nucleic acid of 3 1 1 1 nucleotides, MOLlu, is 
shown in Table 1 AAU. The disclosed MOLlu open reading frame ("ORF") begins at the 
GGA initiation codon at nucleotides 1-3, shown in bold in Table 1 AAU. The encoded 
polypeptide is alternatively referred to herein as MOLlu or as 255341675. The disclosed 
MOL 1 u ORF terminates at a GAG codon at nucleotides 3 1 09-3 111. As shown in Table 
1 AAU the start and stop codons are in bold letters. Because MOLlu does not start or stop 
at traditional initiation or termination codons, MOLlu could be a partial open reading 
frame which extends further in the 5' and/or 3' directions. 



Table 1AAU. MOLlu nucleotide sequence (SEQ ID NO:174). 

GGATCCACCATGGGTTTCTGCCGCAGCGCCCTC 
CCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCT 

TCCTGAAGTCTGTGCCCCACTTCTCTATGGCAGCACCCCGTGGCAATGTCACCAGCCTTT 

ATCCACCACCTCCATGATTCTGACTTTGCCCACC 

GGTTGGCCTCAGCCCCATGCACTTCCCCTGCC^CATG^^ 

AAGAGCTAAACCTGAGCTACAACAACATCATGACTGTGC 

ttTACCAACATCCTGATGCTAGACTCTGCC&GCCTC^ 

CTGTTATTACAAGAACCCCTGCAGGCAGGCACTGGAGGTGGCCCCGGGTGCCCTCCTTGGCCT 
ACCTCTCACTCAAGTACAACAACCTCACTGTGGT 
TACAACCGCATCGTCAAACTGGCX3CCTGAGGAC 
TTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAG 

TCAGCC^CCTGAGCCXjTCTTGAAGGCCTGGTGTTGAAGGACAGTTCTCTCTCCTGGCTGA^ 
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GGGCTGGGAAACCTCCGAGTGCTGGACCTC 

GGGCCTAACACAGCTGCX3CAAGCTTAACCTGTCCTTCAATTAC 

CCCCITCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGAC^^ 

ACGCTCCGGCCACTGGCCOSCCTGCCCATGCTCC^GACTCTC^ 

CGGCATCTTCAGGGCCTTCCCTGGCCTGCGCTACGTGGACCTC 

CAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTCTGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGAC 

ACTCCC^GCTCTGAAGACTTCAGGCCCAACTGCAGC^C^^ 

GACCGTGCAGCCGGAGATGTTTGCCCAGCTCTC 

CAGTCAATGGCTCCCAGTTCCrGCCGCTGACCGGTCTGCAGG 

CACGAGCACTCATTCACGGAGCTACCACGACTGGAGGCCCT^ 

GGGCGTGGGCCACAACTTC^GCTTCGTGGCTCACCTGCGCACCCTGCGCCACCTCA 

ACAGCCAAGTGTCCCAGCAGCTCTGCAGTACK5TCGCTG^ 

TGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCG 
CCTGCACACCCTCCTGCCCCAAACCCTGCGCAACCTCCCCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAATTACC 
TGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGC^ 

GCCCTGACCAATGGGAGCCTGCCTGCTGGCACCCGGCTCCGGAGGCTGGATGTCAGCTGCAACAGC^TCAGCTTCGT 
GGCCCCCGGCTTCTTTTCCAAGGCC^GGAGCTGCGAGAGCT 

ACTCCTGGTTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGG 
GCGGCCTTTATGGACTTCCTGCTGGAGGTGCAGGCTGCCGTGCCCGGTCCGCCCAGCCGGGTGAAGTGTGGCAGTCC 
GGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGCCCTCTCCTGGGACTGTT 
TCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGCTGGGACCTCTGG 
TACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTA 
CGATGCCTTCGTGGTCTTCGAC^AAACGCTGAGTO 

AGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTGGCTGCCTGGCAAAACCCTCTTTGAG 
AACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTTTGTGCTGGCCCACACGGACCGGGTCAGTGGTCTCTT 
GCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCTGGTGATCCTGAGCC 
CTGACGGCCGCCGCTCCCGCTACGTGCGGCTGCGCCAGCGCCTC 

CCCAGTGGTC^GCGCAGCTTCTGGGCCCAGCTGGGCATGGCCCTGACCAGGGACAACC^CCACTTCTATAACCGGAA 
CTTCTGCCAGGGACCCACGGCCGAACTCGAG 



The reverse complement of MOLlu is shown in Table 1AAV. 

Table 1AAV. MOLlu reverse complement nucleotide sequence (SEQ ID 

NO:182). 

CTCGAGTTCX3GCCGTGGGTCCCTGGCAGAAGTTCCGGTTATAGAAGTGGTGGTTGTCCCTGGTCAGGGCCATGCCCA 
GCTGGGCCCAGAAGCTGCGCTGACCACTGGGCTGGTGGGGCCAGAGGAGGACACTCTGGCGGCAGAGGCGCTGGCGC 
AGCCGCACGTAGCGGGAGCGGCGGCCGTCAGGGCTCAGGATCACCAGCACC^CGACGTCCTTGCGGTCCTCCAGCAG 
GCGCTGCTGGGCCAGCAGGAAGCTGGCGCGC^GAGACCACTGACCCGGTCCGTGTGGGCC^GC^C^^CAGCGTCT 
TGCGGCTGCCATAGACCGAGGCCCAC^GGTTCTC^MGAGGGTTTTGCCAGGCAGCCAGTCGCGTTCCTCCAGGCAC 
AGGCGGAGTGCCCAGCGCCCACGGCACTCCTCCAGCTGC 

CTGCGTTTTGTCGAAGACCACGAAGGCATCGTAGGGCAGGGCATCCTCATCTCGCCCACTTTGCCGCCCCCGCCAGG 
GAAGCCAGGCCAGGCTVCAGGTGGAAGC^GTACCAGAGGTCCCAGCCACAGAGGTGATGC^ 
CCCAGAGCCACAGCCAGCAGCGAGAGGGCGAAACAGTCCCAGGAGAGGGCCTCATCCAGGCAGA 
TGCAAAGATGCTGAGGCCCTGGAGCTGGCCCGGACTGCCA 

GCACCTCCAGCAGGAAGTCCATAAAGGCCXSCCCCACAGGCGCAGTGCAGAGGGTTGGCGCTTAC^ 

AGGGCACTCGCCAGGGGCCCAAACC^GGAGTGGTCCACTGTCTTGAGGGCXjTTGGCGCTAAGGTTGAGCT 

CTCCTTGGCCTTGGAAAAGAAGCCGGGGGCCACGAAGCTGATGCTGTTGCAGCTGACATCCAGCCTCCGGAGCCGGG 

TGCCAGCAGGCAGGCTGCCATTGGTCAGGGCCTTraGCTGGTO^ 

AAGTGGAGGCTCCACCACTTAAAGAAGGCCAGGTAATTGTCACG^ 

GCGCAGGGTTTGGGGCAGGAGGGTGTGCAGGCGGTTCTGGGACAAGT^ 

AGAAGTGC^GATAGAGGTCTCCCTCGGCCCACATATGGCCCAGTGCATTGCCGCTGAAGTCCAGGGCCCGCAGCGAC 

GTACTGCAGAGCTGCTGGGACACTTGGCTGTGGATGTTGTTGTGGGCCAGGOTGAGGTGGCGCAGGGT 

AGCCACGAAGCTGAAGTTGTGGCCC^CGCCCTGCATGCC^^GGGCTGGCTGTTGTAGCTGAGGTCCAGGGCCTC^ 

GTCGTGGTAGCTCCGTGAATGAGTGCTCGTGGTAGAGGTCCAGC 

GTCAGCGGCAGGAACTGGGAGCCATTGACTGCCTGCGAGATGC^ 

GAGCTGGGCAAACZATCTC03GCTGCACGGTCACCAGGTTGTTCCGTC 

AGTTGGGCCTGAAGTCTTCAGAGCTGGGAGTGTCCT^^ 

TCCCCTCCATCTGCCTCCCCCATGGTGGCTGTCAGCTCCGAAGCTCCGCTGATGCGGTTGTCCGACAGGTCCACGTA 
GCGCAGGCCAGGGAAGGCCCTGAAGATGCCGAGCTGGGCCTGGTTGAT^ 

GCATGGGCIAGGCGGGCCAGTGGCCGGAGCGTGGTCTCATCGAGTGAGCGGAAGAAGATGCCGTGC^ 
TTCAGGGCGACCAGGCTCCCGAAGGAAGGGGCCAGAGACAGGTG 

CAGGTTAAGCTTGCGCAGCTGTGTTAGGCCCTGGAAGGCCTTGGTTTTAGTGATGCATTTGTAGAGGAAGTTCTCAC 

TCAGGTCCAGCACTCGGAGGTTTCCCAGCCCACGGAACCAACTGGCATTC^ 

ACCAGGCCTTCAAGACGGCTCAGGTGGCTGAAGGTATCGG 
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GGGGTTGGGAGCGTGGTCGCAGCGGCGGCAATT^ 
CCTCAGGCGCCAGTTTGACGATGCGGTTGTAGGACAACAGC^ 
ACAGTGAGGTTGTTGTACTTGAGTGACAGGTGGGTGAGGTTC^ 
TGCCTGCCTGCAGGGGTTCTTGTAATAACAGTTGCCGTCCA^ 

TGGCAGAGTCTAGCATCAGGATGTTGGTATGGCTGAGGGACAGGGATATGAGGGATT 

ATGATGTTGTTGTAGCTCAGGTTTAGCTCTTCCAGGGTGGGCACAGCCAAG^ 

GCAGGGGAAGTGCATGGGGCTGAGGCCAACCGGCGGGCAGTTCC^^ 

GGGCAAAGTCAGAATCATGGAGGTGGTGGATGCGGTTGGAGGACAAGGAAAGGCTGGT 

GCCATAGAGAAGTGGGGCAC^GACTTCAGGAACAGCCAGTTGCA 

TAGGAAGGCAGGCAAGGTACCCAGGGCCAGGGTCATGGCCAGC^T^ 

GGGCGCTGCGGCAGAAACCCATGGTGGATCC 



A disclosed encoded MOLlu protein has 1037 amino acid residues, referred to as 
the MOLlu protein. The disclosed MOLlu polypeptide sequence is presented in Table 
1 AAW using the one-letter amino acid code. 



Table 1AAW. Encoded MOLlu protein sequence (SEQ ID NO:175). 

GSTMGFCRSALHPLSLLVQAIMIAOT 
IHHLHDSDFAHLPSLRHLNLKWNCPPVGLSPMHF 

HTNI LMLDSASIiAGLHALRFLFMDGNCYYKNP CRQALEVAPGALLGLGl^THLSLKYl , n^TVVPRNLPSS LEYLLLS 

YNRIVKLAPEDLANLTALRVLDVGGNCRRCDHAPNPCMECPRHFPQLHPDTFSHLSRLEGLVLK^ 

GLGNLRVLDLSENFLYKCITKTKAFQGLTQL^ 

TLRPLARLPMLQTLRLQMNFINQAQLGIFRAFPGLRYVDLSDN^ 

TPSSEDFRPNCSTLNFTLDLSRNl^vWQPEMFAQ 

HEHSFTELPRLEALDLSYNSQPFGMQGVGHNFSFVAHLRTLRHLSI^^ 

WAEGDLYLHFFQGLSGLIWLDLSQNRLHTLLPQTLRN^ 

ALTNGSLPAGTRLRRLDVSCNSISFVAPGFFSKAK^ 

AAFMDFLIjEVQAAVPGPPS RVKCGS PGQLQGLS IFAQDLRLCLDEALSWDCFALSLLAVALGLGVPMLHHLCGWDtiW 
YCFHLCLAWLPWRGRQSGRDEDALPYDAFWFDKTQSAVADWVYNELRGQLEECRGRWALRLCLEERDWLPGKTLFE 
NLWASVYGSRKTLFVLAHTDRVSGIiLRAS FLLAQQRLLEDRKDWVLVI LS PDGRRSRYVRLRQRLCRQS VLLW PHQ 
PSGQRSFWAQLGMALTRDNHHFYNRNFCQGPTAELE 



The amino acid sequence of MOLla also had high homology to other proteins as 
shown in table 1AA. 



Table 1AA. BLAST results for MOLla 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


Patp:W86365 


DNAX toll -like 
receptor DTLR- 
10 [Homo 
sapiens] 


336 


335/336 
(99%) 


335/336 

(99%) 


0.0 


gi| 8394456 |ref|NP 
_059138.l| 


toll-like 
receptor 9 
[Homo sapiens] 


1032 


960/1014 
(94%) 


960/1014 
(94%) 


0.0 


gi| 13648665 |ref )X 
P_003236.2| 


toll-like 
receptor 9 
[Homo sapiens] 


1014 


960/1014 
(94%) 


960/1014 
(94%) 


0.0 


gi| 8099654 |gb|AAF 
72190.1 |AF259263 
1 


toll-like 
receptor 9 form 
B [Homo 
sapiens] 


975 


921/975 
(94%) 


921/975 
(94%) 


0.0 
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gi|l3507l73 |gb|AA 


toll-like 


1032 


720/1015 


799/1015 


0.0 


K28488.l|AF314224 


receptor 9 (Mus 




(70%) 


(77%) 




1 


musculus] 











A ClustalW analysis comparing disclosed proteins of the invention with related OR 
protein sequences is given in Table IBB, with MOLla shown on line 1 . 

In the ClustalW alignment of the MOLla protein, as well as all other ClustalW 
5 analyses herein, the black outlined amino acid residues indicate regions of conserved 

sequence (i.e. , regions that may be required to preserve structural or functional properties), 
whereas non-highlighted amino acid residues are less conserved and can potentially be 
mutated to a much broader extent without altering protein structure or function. Residue 
differences between any MOLX variant sequences herein are written to show the residue 
10 in the "a" variant and the residue position with respect to the "a" variant. MOL residues in 
all following sequence alignments that differ between the individual MOL variants are 
highlighted with a box and marked with the (o) symbol above the variant residue in all 
alignments herein. 



15 



20 



25 



30 



35 



40 



Table IBB. ClustalW Analysis of MOLla 

1) Novel MOLla (SEQ ID NO: 2) 

2) gi|8394456|ref | NP_059138 . 1 1 toll-like receptor 9 [Homo sapiens] (SEQ. 
ID NO:31) 

3) gi | 13648665 | ref | XP__003236 . 2 | toll-like receptor 9 [Homo sapiens] 
(SEQ ID NO: 32) 

4) gi| 8099654 |gb|AAF72190.l|AF259263_l toll-like receptor 9 form B 
[Homo sapiens] (SEQ ID NO: 33) 

5) gi|l3507173|gb|AAK28488.l|AF314224_jl toll-like receptor 9 [Mus 
musculus] (SEQ ID NO: 34) 




PROl 

NP_059138. 
XP~003236. 

AF259263_1 

AF3 14224_1 MVLRRRTLHP LSLLVQAAVjj £e 



PROl 

NP_059138. 
XP_003236. 
AF259263_1 
AF314224~*1 



KSVPHFSMAA 
KSVPHFSMAA 
KSVPHFSMAA 



TLALGTLPiAFLPCEL 



100 110 



KSVPtfFSEAA 



42 
60 
42 
3 

60 




13 0 



140 



45 



50 



PROl 

NP__059138. 
XP_003236. 
AF259263_1 
AF314224 1 



PROl 




150 
..I 



LPKSLISLSL 
LPKSLISLSL 
LPKSLISLSL 

lpkslislsl 
lpHslEElsl 



190 200 210 

ISto tfJfc^jJi MJ^lkiWJMw assj^jsNN 




LTWPRffiLPS 



RIVKLAPEDL 
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NP_059138. 
XP~003236. 
AF259263_1 
AF314224 1 



PROl 

NP_059138. 
XP~003236. 
AF259263_1 
AF314224 X 



PROl 

NP_059138. 
XPJJ03236. 
AF259263_1 
AF314224 1 



PROl 

NP_059138. 
XP 003236. 
AF259263_1 
AF314224 1 



PROl 

NPJ)59138. 
XP_003236. 
AF259263_1 
AF314224 1 



PROl 

NP_059138. 
XP_003236. 
AF259263_1 
AF314224 1 



PROl 

NP_059138. 
XP_00323S. 
AF259263_1 
AF314224~1 



PROl 

NP_059138. 
XP_00323S. 
AF259263_1 
AF314224 1 



PROl 

NP_059138. 
XP_003236. 
AF259263_1 
AF314224 1 



PROl 

NP_059138. 
XP_0D323S. 
AF259263_1 
AF314224 1 




FFSKAKELRE 
FFSKAKELRE 

ffskakelre 
ffskakelre 
pfSBaBelISe 
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790 



PROl 

NP_059138. 
XP_003236. 
AF259263_1 
AF314224 1 




I. 



800 



810 



CGSPGQLQG 
CGSPGQLQG 
CGSPGQLQG 
CGSPGQLQG 
CGSPGQLQG 




820 

■J 



ldealswdcf 
ldealswdcf 
ldealswdcf 
ldealswdcf, 
ldeJSlswdcf 




850 



860 



870 



880 



890 



900 



PROl 

NP_059138. 
XP_003236. 
AF259263_1 
AF314224 1 



PROl 

NPJJ59138. 
XPJJ03236. 
AF259263_1 
AF314224 1 



PROl 

NP_05913 8. 
XP_003236. 
AF259263_1 
AF314224 1 



PROl 

NP_05913 8. 
XP_003236. 
AF259263_1 
AF314224 1 



gwdlwycfhl 
gwdlwycfhl 
gwdlwycfhl 
gwdlwycfhl 
gwdEwycfhl 











i 



























920 





SFLLAQQRLL 
SFLLAQQRLL 
SFLLAQQRLL' 
SFLLAQQRLL 
SFLLAQQRLL; 



941 
959 
941 
902 
959 



1000 



1010 



1020 



qsvllwphqp 
qsvllwphqp 
qsvllwphqp 
qsvllwphqp 
qsvlBwpRqp 




1001 

1019 

1001 

962 

1019 



The interleukin-1 (IL-1) receptor/Toll-like receptor (TLR) superfamily is a recently 
defined and expanding group of receptors that participate in host responses to injury and 
infection. The superfamily is defined by the Toll/IL-1 receptor (TIR) domain, which 
occurs in the cytosolic region of family members, and is further subdivided into two 
groups based on homology to either the Type I IL-1 receptor or Drosophila Toll receptor 
extracellular domain. The former group includes the receptor for the important Thl 
cytokine IL-1 8, and T1/ST2, which may have a role in Th2 cell function. The latter group 
includes six mammalian TLRs, including TLR2 and TLR4, that largely mediate the host 
response to gram-positive and gram-negative bacteria, respectively. Whether bacterial 
products are actual ligands for TLRs, or whether they generate ligands via as yet 
unidentified pattern recognition receptors, has yet to be determined. Signaling pathways 
activated via the TIR domain trigger the activation of downstream kinases, and 
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transcription factors such as NF-kappaB, and involve the adaptor protein MyD88, which 
itself contains a TIR domain. 

As our primary interface with the environment, the skin is constantly subjected to 
injury and invasion by pathogens. The fundamental force driving the evolution of the 
5 immune system has been the need to protect the host against overwhelming infection. The 
ability of T and B cells to recombine antigen receptor genes during development provides 
an efficient, flexible, and powerful immune system with nearly unlimited specificity for 
antigen. The capacity to expand subsets of antigen-specific lymphocytes that become 
activated by environmental antigens (memory response) is termed "acquired" immunity. 

10 Immunologic memory, although a fundamental aspect of mammalian biology, is a 

relatively recent evolutionary event that permits organisms to live for years to decades. 
"Innate" immunity, mediated by genes that remain in germ line conformation and encode 
for proteins that recognize conserved structural patterns on microorganisms, is a much 
more ancient system of host defense. Defensins and other antimicrobial peptides, 

15 complement and opsonins, and endocytic receptors are all considered components of the 
innate immune system. None of these, however, are signal-transducing receptors. Most 
recently, a large family of cell surface receptors that mediate signaling through the NF- 
kappaB transcription factor has been identified. This family of proteins shares striking 
homology with plant and Drosophila genes that mediate innate immunity. In mammals, 

20 this family includes the type I interleukin-1 receptor, the interleukin-18 receptor, and a 
growing family of Toll-like receptors, two of which were recently identified as signal- 
transducing receptors for bacterial endotoxin. In this review, we discuss how interleukin-1 
links the innate and acquired immune systems to provide synergistic host defense 
activities in skin. 

25 In Drosophila the Toll protein is involved in establishment of dorso-ventral 

polarity in the embryo. In addition, members of the Toll family play a key role in innate 
antibacterial and antifungal immunity in insects as well as in mammals. These proteins are 
type-I transmembrane receptors that share an intracellular 200 residue domain with the 
interleukin-1 receptor (IL-1R), the Toll/IL-IR homologous region (TIR). The similarity 

30 between Toll-like receptors (LTRs) and IL- 1R is not restricted to sequence homology 
since these proteins also share a similar signaling pathway. They both induce the 
activation of a Rel type transcription factor via an adaptor protein and a protein kinase. 
Interestingly, MyD88, a cytoplasmic adaptor protein found in mammals, contains a TIR 
domain associated to a DEATH domain (see IPR000488 ). Besides the mammalian and 
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Drosophila proteins, a TIR domain is also found in a number of plant proteins implicated 
in host defense. As MyD88, these proteins are cytoplasmic. Site directed mutagenesis and 
deletion analysis have shown that the TIR domain is essential for Toll and IL-1R 
activities. Sequence analysis have revealed the presence of three highly conserved regions 
5 among the different members of the family: box 1 (FDAFISY), box 2 (GYKLC-RD-PG), 
and box 3 (a conserved W surrounded by basic residues). It has been proposed that boxes 
1 and 2 are involved in the binding of proteins involved in signaling, whereas box 3 is 
primarily involved in directing localization of receptor, perhaps through interactions with 
cytoskeletal elements 

10 Toll is a Drosophila gene essential for ontogenesis and antimicrobial resistance. 

Several hortologues of Toll have been identified and cloned in vertebrates, namely Toll- 
like receptors (TLR). Human TLR are a growing family of molecules involved in innate 
immunity. TLR are structurally characterized by a cytoplasmic Toll/interleukin-lR (TIR) 
domain and by extracellular leucine-rich repeats. TLR characterized so far activate the 

15 MyD88/IRAK signaling cascade, which bifurcates and leads to NF-kappaB and c- 

Jun/ATF2/TCF activation. Genetic, gene transfer, and dominant-negative approaches have 
involved TLR family members (TLR2 and TLR4) in lipopolysaccharide recognition and 
signaling. Accumulating evidence suggests that some TLR molecules are also involved in 
signaling receptor complexes that recognize components of gram-positive bacteria and 

20 mycobacteria. However, the definitive role of other TLR is still lacking. A systematic 
approach has been used to determine whether different human leukocyte populations 
selectively or specifically expressed TLR mRNA. Based on expression pattern, TLR can 
be classified as ubiquitous (TLR1), restricted (TLR2, TLR4, and TLR5), and specific 
(TLR3). Expression and regulation of distinct though overlapping ligand recognition 

25 patterns may underlie the existence of a numerous, seemingly redundant, TLR family. 
Alternately, the expression of a TLR in a single cell type may indicate a specific role for 
this molecule in a restricted setting. 

The amino acids differences between the three MOL1 proteins are shown in Table 
1H. Deletions are marked by a delta (A). The differences between the three proteins 

30 appear to be localized to a few distinct regions. Thus, these proteins may have similar 
functions, such as serving as olfactory or chemokine receptors. 
Uses of the Compositions of the Invention 
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The above defined information for this invention suggests that this Toll Receptor- 
like protein may function as a member of a "Toll Receptor family". Therefore, the novel 
nucleic acids and proteins identified here may be useful in potential therapeutic 
applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are 
not limited to: protein therapeutic, small molecule drug target, antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic 
marker, gene therapy (gene delivery/gene ablation), research tools, tissue regeneration in 
vivo and in vitro of all tissues and cell types composing (but not limited to) those defined 
here. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in pancreatic cancer, adenoma, and other cancers, Larsen 
syndrome, tachycardia, erythroderma, night blindness, long QT syndrome, brugada 
syndrome, heart block, cell-mediated immunity, and applications as a mediator in 
inflammation and/or other pathologies and disorders. For example, a cDNA encoding the 
Toll Receptor-like protein may be useful in gene therapy, and the Toll Receptor-like 
protein may be useful when administered to a subject in need thereof. By way of 
nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from pancreatic cancer, adenoma, and other cancers, Larsen 
syndrome, tachycardia, erythroderma, night blindness, long QT syndrome, brugada 
syndrome, heart block, cell-mediated immunity, and applications as a mediator in 
inflammation. The novel nucleic acid encoding Toll Receptor-like protein, and the Toll 
Receptor-like protein of the invention, or fragments thereof, may further be useful in 
diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. These materials are further useful in the generation of antibodies that 
bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

MOL2 

MOL2a 

An additional murine GNC2 elFK -like protein of the invention, referred to herein 
as MOL2a, is an Olfactory Receptor ("OR")-like protein. The novel nucleic acid of 4989 
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nucleotides, (20466828 JEXT1, SEQ ID NO:3) encoding a novel GNC2 elFK-like protein 
is shown in Table 2A. 



Table 2A. MOL2a Nucleotide Sequence (SEQ ID NO:3) 

"atggctg^^ 

gctac^ggccctggaggccatctacx^cgcggacttccaa^ 
aagagccccctgaaatct^tttagttttgtaccctc^^ 

AGGGTTAAATGCCCACCTACCTATCCAGATGTAGT^ 
AAGTGTCAATTTGTTAAAATCTCGCCTAGAAGAACTGGCC^ 

TGGCTTACCACGTGCAGTCATTTCTCAGCGAGCATAACAAGCCCCCTCCCAAGTCTTTTC^ 

AGG CGGGCT CAAGAGGAGCAACAGAGG CTGTTGG AGGC CCAAGCGGAAAGAAGAG CACAGCAACGTGAAATCCTGCA 

TGAGATTCAGAGAA.GGAAAGAAGAGATAAAAGAAGAGAAAAAAAGGAAAGAAATGG CTAAG CAGGAACGTTTGG AAA 

TTGCTAGTTTGTCAAACCAAGATCATACCTCTAAGAAGGACCCAGGAGGACACAGAACGGCTGCCATTCTACATO 

GGCTCTCCTGACTTTGTAGGAAATGGTAAACATCGGGCAAACTCCTCAGGAAGGTCTAGGTTAAGGCGAGAACGTCA 

GTATTCTGTATGTAATAGTGAAGATTCTCCTGGCTCTTGTGAAATTCTGTATTTCAATATGGGGAGTCCTGATCAGC 

TCATGGTGCACAAAGGGAAATGTATTGGCAG1X3ATGAACAACTTGGAAAATTAGTCTACAATGCTTTGG 

ACTGGTGGCTTTGTCTTGTTGTATGAGTGGGTCCTTC^GTGGCAGAAAAAAATGGGTCCATTCCTTACCAGTa^GA 

AAAAGAGAAGATTGATAAGTGCAAAAAGCAGATTCAAGGAACAGAAACAGAATTCAACTCACTGqTAAAAT 

ATCCAAATGTAGTACGCTACCTTGGAATGAATTCAAAGAGCAAGAC^^ 

CACATTAGTGGGGTCTCTCTTGCTGCACACCTGAGCCACTGAGGC^ 

AGCTC^GCTCCTGTCAGGCCTTGATTATCTGCACAGCAATTC^ 

TGGTGGATGC^GAAGGCACCGTCAAGATTACX^ACTA 

GTGTTTGAGCAAACCCGAGTTCGTTTTAGTGACAATGCTCTGCCTTATAAAACGGGGAAGAAAGGAGATGTTTGGCG 

TCTTGGCCTTCTGCTGCTGTCCCTCAGCCAAGGACAGGAATGTGGAGAGTACCCTGTGACCATCCCTAGTGACTTAC 

CAGCTGACTTTCAAGATTTTCTAAAGAAGAGATGTGTGTGCTTGGATGACAAGGAAAGATGGAGTCCCCAGCAGTTG 

TTGAAACACAGCTTTATAAATCCCCAGCCAAAAATGCCTCTAGTGGAACAAAGTCCTGAATCTGAAGGA^ 

TGTTGAGACTGTTATTCCTAGCAACCGGCTACCCAGTGCTGCCTTCTTTAGTGAGACACAGAGACAGTTTTCCCGAT 

ACTTCATTGAGTTTGAAGAATTACAACTTCTTC 

GACGGCTGCTGCTACGCAGTGAAGCGCATCCCCATCAACCCGGCCAGCCGGCAGTTCCGCAGGATCAAGGGCGAAGT 
GACACTGCTGTCACGGCTGCACCATGAGAACATTGTGCGCTACTACAACGCCTGGATCGAGCGGCACGAGCGGCCGG 
CGGGACCGGGGACGCCGCCCCCGGACTCCGGGCCCCTGGCCAAGGATGACCGAGCTGCACGCGGGCAGCCGGCGAGC 
GACACAGACGGCCTGGACAGCGTAGAGGCCGCCGCGCCGCCACCCATCCTCAGCAGCTCGGTGGAGTGGAGCACTTC 
GGGCGAGCGCTCGGCCAGTGCCCX3TTTCCCCGCCACCGGCCCGGGCTCCAGCGATGACGAGGACGACGACGAGGACG 
AGCACGGTGGCGTCTTCTCCCAGTCCTTCCTGCCTGCTTCAGATTCTGAAAGTGATATTATCTTTGACAATGAAGAT 
GAGAACAGTAAAAGTCAGAATCAGGATGAAGATTGCAATGAAAAGA^ 

GACTGAGGCTGTGCACTACCTATACATCCAGATGGAGTACTGTGAGAAGAGCACTTTACGAGACACC^TTGACCAGG 

GACTGTATCGAGACACCGTCAGACTCTGGAGGCTTTTTCGAGAGATTCTGGATGGATTAGCTTATATCCATGAGAAA 

GGAATGATTC^CCGGGATTTGAAGCCTGTCS^CATTTO 

TTTGGCGACAGACCATCTAGCCTTTTCTGCTGACAGCAAACAAGACGA 

CTTCAGGTCACTTAACTGGGATGGTTGGCACTGCTCTCTATGT^ 

TACAACaGAAAGTGGATCTCTTCAGCCTGGGAATTATCTTCTTTGAGATGTCCTATCACCCCATGGTCAa3GCTTC 

AGAAAGGATCTTTGTTCTCAACCAACTC^GAGATCCCACTTCGCCTAAGTTTCCAGAAGACTTTGACGATGGAGAGC 

ATGCAAAGCAGAAATCAGTCATCTCCTGGCTGTTGA 

AAGAGTGAGCTGCTGCCCCCACCCCAGATGGAGGAGTCAGAGCTGCM 

GGATGGGAAGGCCTACCGCACCATGATGGCCCAGATCTTCT^ 

ACAGCGACATACTGAAGGGCAACTTCTCAATCCGTAGAGCCAA.GATGCAGCAGCATGTGTC 
ATCTTTAAAAGACATGGTGCTGTTC^GTTGTGTACTCCAC^^^ 

CGAAGCTGCCCTATTCATGGACCACAGCGGGATGCTGGTGATGCTTCCTTTTGACCTGCGGGTGCCTTTTGCAAGAT 
ATGTGGCAAGAAATAATATATTGAATTTAAAACGGTACTGCA.TAGAACGTGTGTTCACGCCGCGCAAGTTAGAT 
TTTCATCCCAAAGAACTTCTGGAGTGTGCCTTTGATATTGTCACTTCTACCACCAACAG 
AATTATCTACACTATCTATGAAATGATCCAAG^ 

ATACCATGTTATTGAAAG CAATACTCTTACACTGTGGGATCC CAGAAGATAAACTCAGTCAAGTCTACATTATTCTG 

TATGATGCTGTGACAGAGAAGCIGACGAGGAGAGAAGTGGAAGCTAAATTTTGTAATCTGTCTTTGTCT 

TCTGTGTCpACTCTACAAGTTTATTGAACAGAAGGGAGA 

AACAGAAAACAGGTATTGCACAGTTGGTGAAGTATGGCTTAAAAGACCTAGAGGAGGTTGTTGGACTGTTGAAGA^ 

CTCGGCATCAAGTTACAGGTTTGGGTCTTGATCAATT^ 

CTTCCAGTTTGTGGCTATC&TQ^AACGAAGGCAAA 

TGCTGATTCCCCAGTTTAGAGGGCCACAAGCTCTGGGGCCAGTTCCCA^ 

AAGATATCTGCTGCTGTCCTCAACATGGAGGAATCTGTAAGTTCTGTTACAATAGGCTCTGGGGACCTCCTGGTTGT 
AAGTGTGGGCCAGATGTCTATGTCCAGGGCCATAAACCTAACCCA^ 

TCATGTACPACTGGTCACAGTTTCAGTCCCAAGAGGAATTACAAGAGTACTGCAGACATCATGAAATCACCTATC 

GCCCTTGTCTCGGATAAAGAAGGAAGCCATGTCAAGGTTAAGTCTTTCGAGAAGGAAAGGCAGACAGAGAAGCGTGT 

GCTGGAGACTGAACTTGTGGACCATGTACTGCAGAAACTGAGGACTAAAGTCACTGATGAAAGGAATTTTAGAGAAG 
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CTTCCXjATAATCTTGCAGTGCAAAATCTGAAGGGGTCATT^ 

ACAGTGGTTCCCATTGTGAGTGTGCTAGCCCCGGAGAAGCTGTCAGCCAGCACT 

AC^AACTCGACTTCAGACCTCCCTTGCCAACTTACATCAG 

TACCCA^GAAACAATATTACAGTTTTTATCATTA 

CAGCTGCTGTCACGCCTGCCAAAGCAAAGATACCTCAAATTAGT^ 

AAAGGTGTCTGTGCTATTTCTGTACAGCTATAGAGATGACTACTACAGAATCTTATTTTAA 



An open reading frame (ORF) for MOL2a was identified from nucleotides 1 to 
4986. The disclosed MOL2a polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 is 
1662 amino acid residues, has a molecular weight of 188250.1 and is presented using the 
one-letter code in Table 2B. The SignalP, Psort and or Hydropathy profile of MOL2a 
indicate that this sequence does not have a signal peptide and is likely to be localized to 
the nucleus. Therefore it is likely that MOL2a is available at the appropriate sub-cellular 
localization and hence accessible for the therapeutic uses described in this application. 



Table 2B. Encoded MOL2a protein sequence (SEQ ID NO:4). 

"maggrgapgrgrdeppes 

rvkcpptypdwpe i elknakglsnes vnllksrleelakkhcgewmi felayhvqs flsehnkpppksfheemle 
rraqeeqqrlleaqaerraqqre i lhe i qrrkee i keekkrkemakqerle i as lsnqdhts kkdpgghrtaai lhg 
gspdfvgngkhranssgrsrlrrerqysvcnsedspgsceilyfnmgsp 
tggfvllyewvlqwqkkmgpfltsqekeki^^ 
hisgvslaahlshsgpipvhqlrrytaqllsgldyi^snsvvhk^ 

vfeqtrvrfsdnalpyktgkkgdvwrlgllllslsqgqecgeypvtipsdlpadfqdflkkrcvclddkerwspqql 
lkhsfinpqpkmplveqspesegqdyvetvipsnrlpsaaffsetqrqfsryfiefeelqllgkgafgavikvqnkl 

DGCCYAVKRIPINPASRQFRRIKGEVTLLSRlJfflEN^ 

DTDGLDSVEAAAPPPILSSSVEWSTSGERSASARFPATGPGSSDDEDDDEDEHGGVFSQSFLPASDSESDIIFDNED 

ENSKSQNQDEDCNEKNGCHESEPSVTTEAVHYLYIQMEYCEKSTLRDTIDQGLYRDTVRLWRLFREILDGIA 

GMIHRDLKPTOIFLDSDDHVKIGDFGLATDHLAFSADSKQDDQTGDLIKSDPSGHLTGMVGTALYVSPEVQGSTKSA 

YNQKVDLFSLGIIFFEMSYHPMVTASERIFVLNQLRDPTSPKFPEDFDDGEHAKQKSVISWLLNHDPAKRPTATELL 

KSELLPPPQMEESELHEVLHHTLTNVIXSKAYRTM^ 

IFKRHGAVQLCTPLLLPRNRQIYEHNEAALFMDHSGMLVMLPFDLRVPFARYVARNNILNLKRYCIERVFTPRKLDR 

FHPKELLECAFDIVTSTTNSFLPTAEIIYTIYEIIQEFPA^ 

YDAOTEKLTRREVEAKFC3STLSLSSNSLCRLYKFIEQKGDLQDLMPTINSLIEQKTC 

LGIKLQVWVLINLGLVYKVQQHNGI IFQFVAI IKRRQRAVPEILAAGGRYDLLIPQFRGPQALGPVPTAIGVSIAID 

KISAAVLNMEESVSSVTIGSGDLLWSVGQMSMSRA^ 

ALVSDKEGSHVKVKSFEKERQTEKRVLETELVDHVL^ 

TWPIVSVIAPEKLSASTRRRYETQVQTRLQTSIJ^^ 

QLLSRLPKQRYLKLVCDEIYNIKVEKKVSVLFLYSYRDDYYRILF 



The MOL2a nucleic acid sequence has 3 1 19 of 3723 bases (83 %) identical to a 
Mvs musculus GCN2 EIF2alpha kinase mRNA (GENBANK-ID: 
MMU243533|acc:AJ243533 ) 

The full amino acid sequence of the protein of the invention was found to have 479 
of 1662 bases (88 %) amino acid residues (88 %) identical to, and 1554 of 1662 residues 
(93 %) similar to, the 1648 amino acid residue CAB58363 GCN2 EIF2alpha kinase 
protein from Mus musculus (ptnr: TREMBLNE W- ACC : CAB58363 ). 
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MOL2b 

An additional murine GNC2 elFK -like nucleic acid of the invention, referred to 
herein as MOL2b, encodes an Olfactory Receptor ("OR")-like protein. The novel nucleic 
acid of 5094 nucleotides is disclosed in Table 2C. The disclosed MOL2b open reading 
frame ("ORF") begins at the ATG initiation codon at nucleotides 20-22, shown in bold in 
Table 2C. The encoded polypeptide is alternatively referred to herein as MOL2b or as 
CG5 1424-02. The disclosed MOL2b ORF terminates at a TGA codon at nucleotides 
4898-4900. As shown in Table 2C the start and stop codons are in bold letters and the 5' 
and 3' untranslated regions are underlined. 



Table 2C. MOL2b Nucleotide Sequence (SEQ ID NO: 138) 

GTCGAGGCGCAGCGCTGCCA TGGCTGGQGGCCGTGGGGCCCCCGGGCGCQGCCGGGACGAGCCTCCGGA 
GAGCTACCCGCAACGACAGGACCACGAGCTACAGGCCCTGGAGGCCATCTACGGCGCGGACTTCCAAGA 
CCTGCGGCCGGACGCTTGCGGACCGGTCAAAGAGCCCCCTGAAATCAATTTAGTTTTGTACCCTCAAGG 
CCTAACTGGTGAAGAAGTATATGTAAAAGTGGATTTGAGGGTTAAATGCCCACCTACCTATCCAGATGT 
AGTTCCTGAAATAGAGTTAAAAAATGCCAAAGGTCTATCAAATGAAAGTGTCAATTTGTTAAAATCTCG 
CCTAGAAGAACTGGCCAAGAAACACTGTGGGGAGGTGATGATCTTTGAACTGGCTTACCACGTGCAGTC 
ATTTCTCAGCGAGCATAACAAGCCCCCTCCCAAGTCTTTTCATGAAGAAATGCTGGAAAGGCGGGCTCA 
GGAGGAGCAGCAGAGGCTGTTGGAGGCCAAGCGGAAAGAAGAGCAGGAGCAACGTGAAATCCTGCATGA 
GATTCAGAGAAGGAAAGAAGAGATAAAAGAAGAGAAAAAAAGGAAAGAAATGGCTAAGCAGGAACGTTT 
GGAAATTGCTAGTTTGTCAAACCAAGATCATACCTCTAAGAAGGACCCAGGAGGACACAGAACGGCTGC 
CATTCTACATGGAGGCTCTCCTGACTTTGTAGGAAATGGTAAACATCGGGCAAACTCCTCAGGAAGGTC 
TAGGCGAGAACGTCAGTATTCTGTATGTAATAGTGAAGATTCTCCTGGCTCTTGTGAAATTCTGTATTT 
CAATATGGGGAGTCCTGATCAGCTCATGGTGCACAAAGGGAAATGTATTGGCAGTGATGAACAACTTGG 
AAAATTAGTCTACAATGCTTTGGAAACAGCCACTGGTGGCTTTGTCTTGTTGTATGAGTGGGTCCTTCA 
GTGGCAGAAAAAAATGGGTCCATTCCTTACCAGTCAAGAAAAAGAGAAGATTGATAAGTGCAAAAAGCA 
GATTCAAGGAACAGAAACAGAATTCAACTCACTGGTAAAATTGAGCCATCCAAATGTAGTACGCTACCT 
TGCAATGAATCTCAAAGAGCAAGACGACTCCATCGTGGTGGACATTTTAGTGGAGCACATTAGTGGGGT 
CTCTCTTGCTGCACACCTGAGCCACTCAGGCCCCATCCCTGTGCATCAGCTTCGCAGGTACACAGCTCA 
GCTCCTGTCAGGCCTTGATTATCTGCACAGCAATTCTGTGGTGCATAAGGTCCTGAGTGCATCTAATGT 
CTTGGTGGATGCAGAAGGCACCGTCAAGATTACGGACTATAGCATTTCTAAGCGCCTCGCAGACATTTG 
CAAGGAGGATGTGTTTGAGCAAACC CGAGTTCGTTTTAGTGACAATGCTC TGCCTTATAAAACGGGGAA 
GAAAGGAGATGTTTGGCGTCTTGGCCTTCTGCTGCTGTCCCTCAGCCAAGGACAGGAATGTGGAGAGTA 
CCCTGTGACCATCCCTAGTGACTTACCAGCTGACTTTCAAGATTTTCTAAAGAAATGTGTGTGCTTGGA 
TGACAAGGAAAGATGGAGTCCCCAGCAGTTGTTGAAACACAGCTTTATAAATCCCCAGCCAAAAATGCC 
TCTAGTGGAACAAAGTCCTGAAGATTCTGGAGGACAAGATTATGTTGAGACTGTTATTCCTAGCAACCG 
GCTACCCAGTGCTGCCTTCTTTAGTGAGACACAGAGACAGTTTTCCCGATACTTCATTGAGTTTGAAGA 
ATTACAACTTCTTGGTAAAGGAGCTTTTGGAGCTGTCATCAAGGTGCAGAACAAGTTGGACGGCTGCTG 
CTACGCAGTGAAGCGCATCCCCATCAACCCGGCCAGCCGGCAGTTCCGCAGGATCAAGGGCGAAGTGAC 
ACTGCTGTCACGGCTGCACCATGAGAACATTGTGCGCTACTACAACGCCTGGATCGAGCGGCACGAGCG 
GCCGGCGGGACCGGGGACGCCGCCCCCGGACTCCGGGCCCCTGGCCAAGGATGACCGAGCTGCACGCGG 
GCAGCCGGCGAGCGACACAGACGGCCTGGACAGCGTAGAGGCCGCCGCGCCGCCACCCATCCTCAGCAG 
CTCGGTGGAGTGGAGCACTTCGGGCGAGCGCTCGGCCAGTGCCCGTTTCCCCGCCACCGGCCCGGGCTC 
CAGCGATGACGAGGACGACGACGAGGACGAGCACGGTGGCGTCTTCTCCCAGTCCTTCCTGCCTGCTTC 
AGATTCTGAAAGTGATATTATCTTTGACAATGAAGATGAGAACAGTAAAAGTCAGAATCAGGATGAAGA 
TTGCAATGAAAAGAATGGCTGCCATGAAAGTGAGCCATCAGTGACGACTGAGGCTGTGCACTACCTATA 
CATCCAGATGGAGTACTGTGAGAAGAGCACTTTACGAGACACCATTGACCAGGGACTGTATCGAGACAC 
CGTCAGACTCTGGAGGCTTTTTCGAGAGATTCTGGATGGATTAGCTTATATCCATGAGAAAGGAATGAT 
TCACCGGGATTTGAAGCCTGTCAACATTTTTTTGGATTCTGATGACCATGTGAAAATAGGTGATTTTGG 
TTTGGCGACAGACCATCTAGCCTTTTCTGCTGACAGCAAACAAGACGATCAGACAGGAGACTTGATTAA 
GTCAGACCCTTCAGGTCACTTAACTGGGATGGTTGGCACTGCTCTCTATGTAAGCCCAGAGGTCCAAGG 
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AAGCACCAAATCTGCATACAACCAGAAAGTGGATCTCTTCAGCCTGGGAATTATCTTCTTTGAGATGTC 
CTATCACCCCATGGTCACGGCTTCAGAAAGGATCTTTGTTCTCAACCAACTCAGAGATCCCACTTCGCC 
TAAGTTTC CAGAAGACTTTGACGATGGAGAG CATG CAAAGCAGAAATCAGTCATCTC CTGG CTGTTGAA 
CCACGATCCAGCAAAACGGCCCACAGCGAGAGAGCTGC^ 
GGAGGAGTCAGAGCTGCATGAAGTGCTGCACCTVC^CGC^ 

CATGATGGCCCAGATCTTCTCGCAGCGCATCTCCCCTGCCATCGATTACACCTATGACAGCGACATACT 
GAAGGGCAACTTCTCAATCCGTACAGCCAAGATGCAGCAGCATC 

TAAAAGACATGGAGCTGTTCAGTTGTGTACTCCACTACTGCTTCCCCGAAACAGACAAATATATGAGCA 
CAACGAAGCTGCCCTATTCATGGACCACAGCGGGATGCTGGTGATGCTTCCTTTTGACCTGCGGATCCC 
TTTTGG^GATATGTGGGAAGAAATAATATATTGAATT^ 

GCCGCGCAAGTTAGATCGATTTCATCCCAAAGAACTTCTGGAGTGTGCATTTGATATTGTCACTTCTAC 
CACCAACAGCTTTCTGCCCACTGCTGAAATTATCTACACTATCTATGAAATCATCCAAGAGTTTCCAGC 
ACTTCAGGAAAGAAATTACAGTATTTATTTGAACCATACCATGTTATTGAAAGCAATACTCTTACACTG 
TGGGATCCCAGAAGATAAACTCAGTCAAGTCTACATTATTCTGTATGATGCTGTGACAGAGAAGCTGAC 
GAGGAGAGAAGTGGAAGCTAAATTTTGTAATCTGTCTTTGTCTTCTAATAGTCTGTGTCGACTCTACAA 
GTTTATTGAACAGAAGGGAGATTTGCAAGATCTTATGCCAACAATAAATTCATTAATAAAACAGAAAAC 
AGGTATTGCACAGTTGGTGAAGTATGGCTTAAAAGACCTAGAGGAGGTTGTTGGACTGTTGAAGAAACT 
CGGCATCAAGTTACAGGTCTTGATCAATTTGGGCTTGGTTTACAAGGTGCAGCAGCACAATGGAATCAT 
CTTCCAGTTTGTGGCTTTCATCAAACGAAGGCAAAGGGCTGTACCTGAAATCCTCGCAGCTGGAGGCAG 
ATATGACCTGCTGATTCCCCAGTTTAGAGGGCCACAAGCTCTGGGGCCAGTTCCCACTGCCATTGGGGT 
CAGCATAGCTATAGACAAGATATCTGCTGCTGTCCTCAACATGGAGGAATCTGTTACAATAAGCTCTTG 
TGACCTCCTGGTTGTAAGTGTTGGTCAGATGTCTATGTCCAGGGCCATCAACCTAACCCAGAAACTCTG 
GACAGCAGGCATCACAGCAG7VAATCATGTACGACTGGTCACAGTCCCAAGAGGAATTACAAGAGTACTG 
CAGACATCATGAAATCACCTATGTGGCCCTTGTCTCGGATAAAGAAGGAAGCCATGTCAAGGTTAAGTC 
TTTCGAGAAGGAAAGGCAGACAGAGAAGCGTGTGCTGGAGACTGAACTTGTGGACCATGTACTGCAGAA 
ACTGAGGACTAAAGTCACTGATGAAAGGAATGGCAGAGAAGCTTCCGATAATCTTGCAGTGCAAAATCT 
GAAGGGGTCATTTTCTAATGCTTCAGGTTTGTTTGAATTCCATGGAGCAACAGTGGTTCCCATTGTGAG 
TGTGCTAGCCCCGGAGAAGCTGTCAGCCAGCACTAGGAGGCGCTATGAAACTCTGGTGGATCTACCCAA 
AGAAAC^TATTACAGTTTTTATCATTAGAGTGGGATGCTGATGAACAGGCATTTAACACAACTGTGAA 
GC^GCTGCTGTCACGCCTGCCAAAGCAAAGATACCTCAAATTAGTCTGTGATGAAATTTATAACATCAA 
AGTAGAAAAAAAGGTGTCTGTGCTATTTCTGTACAGCTATAGAGATGACTACTACAGAATCTTATTTTA 
ACCCTAAAGAACTGTCGTTAACCTCATTCAAACAGACAGAGGCTTATACTGGAATAATGGAATGTTGTA 
CATTCATCATAATTTAAAATTAAATTCTAAGAAGAGGCTGGGTGCAGTGGCTCACACCTTTAATCCCAG 
CACTTTGGGAAGC CAAGGCAGGAAGACTGCTTGAAACCAGGAGTTTGAGACCAGCC T 



The disclosed nucleic acid MOL2b sequence, localized to chromosome 15, has 
4678 of 4680 bases (99%) identical to a gb:GENBANK-ID:AX056426|acc:AX056426.1 
mRNA from Homo sapiens (Sequence 70 from Patent WO0073469) (E = 0.0). 

The disclosed MOL2b polypeptide (SEQ ID NO: 139) encoded by SEQ ID NO: 138 
is 1626 amino acid residues and is presented using the one-letter code in Table 2D. The 
SignalP, Psort and or Hydropathy profile of MOL2b indicate that this sequence does not 
have a signal peptide In one embodiment, MOL2b is likely to be located to the nucleus 
with a certainty of 0.9800. In other embodiments, MOL2b couild also be located to the 
microbody (peroxisome), with a certainty of 0.3000, the mitochondrial matrix space with a 
certainty of 0.1000, or to the lysosome (lumen) with a certainty of 0. 1000. Therefore it is 
likely that MOL2b is available at the appropriate sub-cellular localization and hence 
accessible for the therapeutic uses described in this application. 
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Table 2D. Encoded MOL2b protein sequence (SEQ ID NO: 139). 

I^GGRGAPGRGRDEPPESYPQRQDHELQALEAIYGADFQDLRPDACGPVKEPPEINLVLYPQGLTGEEV 
YVKVDLRVKCPPTYPDVVPEIELKNAKGLSNESVNI^ 

KPPPKSFHEEMLERRAQEEQQRIiLEAKRKEEQEQRE ILHEIQRRKEEIKEEKKRKEMAKQERLE IAS LS 
NQDHTSKKDPGGHRTAAILHGGSPDFVGNGKH^^ 

QLMVHKGKCIGSDEQLGKLVYNALETATGGFVLLYEWVLQWQKKMGPFLTSQEKEKID 
EFNSLVIGjSHPlWVniYLAMNLKEQDDSIVVDI 

YLHSNS VVHKVLSASNVLVDAEGTVKI TDYS I SKRLAD I CKEDVFEQTRVRFS DNALP YKTGKKGDVWR 

LGLLLLSLSQGQECGEYPVTIPSDLPADFQDFLKKCVCLDDKERWSPQQLLKHSFINPQPKMPLVEQSP 

EDSGGQDYVETVIPSNRLPSAAFFSETQRQFSRYFIEFEELQLLGKGAFGAVIK^QNKLDGC 

PINPASRQFRRIKGEVTLLSRLHHENIVRYYNAWIERHERPAGPGTPPPDSGPLAKDDRAARGQPASDT 

DGLDSVEAAAPPPILSSSVEWSTSGERSASARFPATGPGSSDDEDDDEDEHGGVFSQSFLPASDSESDI 

IFDKTEDENSKSQNQDEDCNEKNGCHESEPSV^ 

FREILDGLAYIHEKGMIHRDLKPVNIFLDSDDHVKIGDFGLATDHIiAFSADSKQDDQTGDLIKSDP 
LTGMVGTALYVS PEVQGS TKS AYNQKVDLFS LGI I FFEMS YHPMVTAS ER I FVLNQLRDPTS PKFPEDF 
DDGEHAKQKSVISWLIJSTHDPAKRPT^^ 

SQR I S PAIDYTYDSD ILKGNFS IRTAKMQQHVCET I IRI FKRHGAVQLCTPLLLPRNRQI YEHNEAALF 
MDHSGMLVMLPFDLRIPFARYVARNNIIiNLKRYCIERVFRPR^ 

TAE 1 1 YT I YE 1 1 QEFP ALQERNYS I YIjNHTMLLKAILLHCGI PEDKLS QVYI I L YDAVTEKLTRREVEA 
KFCNLS LS SNS LCRLYKF I EQKGDLQDLMPTINS L I KQKTG I AQLVKYGLKDLE EWGLLKKLG I KLQV 
LINLGLVYKVQQHNGIIFQFVAFIKRRQRAVPEILAAGGRYDLLIPQFRGPQALGPVPTAIGVSIAIDK 
I S AAVLIWEES VTI S S CDLL WS VGQMS MSRAI^ 

YVALVSDKEG SHVKVKS FEKERQTEKRVXiETELVDHVLQKLRTKVTDERNGREASDNLAVQNLKGS FSN 
ASGLFEFHGATVVPIVSVLAPEKLSASTRRRYETLVD 

PKQRYLKLVCDEIYNIKVEKKVSVLFLYSYRDDYYRILF 

The full amino acid sequence of the protein of the invention was found to have 
1448 of 1473 amino acid residues (98%) identical to, and 1448 of 1473 amino acid 
residues (98%) similar to, the 1495 amino acid residue ptnr:SPTREMBL-ACC:Q9P2K8 
protein from Homo sapiens (Human) (KIAA1338 PROTEIN). 

MOL2b is expressed in at least Aorta, Brain, Colon, Heart, Kidney, Lung, Prostate, 
Thyroid, Uterus, Whole embryo, Bladder, Bone, Eye, Liver, Muscle, Pancreas, Salivary 
Gland, and Skin. Expression information was derived from the tissue sources of the 
sequences that were included in the derivation of the sequence of CuraGen Acc. No. 
CG5 1424-02. The sequence is predicted to be expressed in the following tissues because 
of the expression pattern of (GENBANK-ED: gb:GENBANK- 

ID:AX056426|acc:AX056426.1) a closely related Sequence 70 from Patent WO0073469 
homolog in species Homo sapiens :Bone, and Prostate. 

Other BLAST results including the sequences used for ClustalW analysis are 
presented in Table 2E. 
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Table 2E. BLAST results for MOL2 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expec 
t 


PatP:B65663 


Protein 
kinase [Homo 
sapiens] 


1649 


1626/1662 
(97%) 


1632/1662 
(98%) 


0.0 


PatP:B43581 


Cancer 
associated 
protein [Homo 
sapiens] 


604 


592/609 
(97%) 


594/609 
(97%) 


6.5e- 
306 


PatP:B4276l 


ORF2525 
polypeptide 


619 


585/624 
(93%) 


596/624 
(95%) 


1.3e- 
300 


gi | 10764165 |gb| AAG225 
91. lj (AF193344) 


GCN2gamma 
[Mus 

mus cuius] 


1570 


1313/1577 
(83%) 


1375/1577 
(86%) 


0.0 


gi|H360320|pir| |T469 
24 


probable 
translation 
initiation 
factor elF- 
2alpha kinase 
(EC 2.7.1.-) 
[similarity] 
- human 
(fragment) 


938 


887/946 
(93%) 


889/946 
(93%) 


0.0 


gi | 7305017 |ref |NP_038 
747. l| 


GCN2 

eIF2alpha 
kinase [Mus 
musculus] 


1648 


1374/1647 
(83%) " 


1442/1647 
(87%) 


0.0 


gi| 10764161 |gb|AAG225 
89. 1| 


GCN2alpha 
[Mus 

musculus] 


1370 


1189/1381 
(86%) 


1241/1381 
(89%) 


0.0 


gi| 7243057 | dbj |BA&925 
76. l| (AB037759) 


KIAA133 8 
protein [Homo 
sapiens] 


1495 


1377/1460 
(94%) 


1380/1460 
(94%) 


0.0 


gi | 10764163 |gb|AAG225 
90. l| (AF193343) 


GCN2beta [Mus 
musculus] 


1648 


1373/1647 
(83%) 


1440/1647 
(87%) 


0.0 


gi | 6065914 | emb| CAB583 
60. l| (AJ243428) 


putative eIF2 
alpha kinase 
[Homo 
sapiens] 


548 


505/556 
(90%) 


507/556 
(90%) 


0.0 



This information is presented graphically in the multiple sequence alignment given 
in Table 2F (with MOL2 being shown on line 1) as a ClustalW analysis comparing MOL2 
with related protein sequences. 



Table 2F. Information for the ClustalW proteins: 

1) Novel MOL2 (SEQ ID NO: 4) 

2) gi|l0764165|gb|AAG22591.l| (AF193344) GCN2gamma [Mus musculus] 
(SEQ ID NO: 35) 

3) gi 1 11360320 |pir | |T46924 probable translation initiation factor 
eIF-2alpha kinase (EC 2.7.1.-) [similarity] - human (fragment) (SEQ 
ID NO:36) 

4) gi|7305017|ref |NP_038747 . 1 1 GCN2 eIF2alpha kinase [Mus musculus] 
(SEQ ID NO: 37) 

5) gi|7243057|dbj |BAA92576.l| (AB037759) KIAA1338 protein [Homo 
sapiens] (SEQ ID NO: 38) 

6) gi 1 10764163 |gb| AAG22590 . 1 1 (AF193343) GCN2beta [Mus musculus] 
(SEQ ID NO: 39) 
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7) gi| 6065914 |emb|CAB58360.l| (AJ243428) putative eIF2 alpha kinase 
[Homo sapiens] (SEQ ID NO: 40) 



MOL2 Prote 

AF193344 

T46924 

NP_03 8747. 

AA622589.1 

AB037759 

AF193343 

AJ243428 



MOIi2 Prote 

AF193344 

T46924 

NP_038747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



MOL2 Prote 

AF193344 

T46924 

NP_038747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



MOL2 Prote 

AF193344 

T46924 

NP_038747. 

AAG225 89.1 

AB037759 

AF193343 

AJ243428 



M0L2 Prote 

AF193344 

T46924 

UP 038747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



M0L2 Prote 

AF193344 

T46924 

NP_038747. 

AAG22589.1 

AB037759 

AP193343 

AJ243428 



MOL2 Prote 
AF193344 
T46924 
NP_038747. 
AAG22589. 



10 20 30 40 50 60 
....|....| ....|....| ....|....| ....(.... | ....|....| ....|....| 
MAGGRGAPGR GRDEPPESYP QRQDHELQAL EAIYGADFQD LRPDACGPVK VKEPPEINLV 60 
- MRTQRAL 7 



MAGGRGASGR GRAEPQESYS QRQDHELQAL EAIYGSDFQD LRPDARG--R VREPPEINLV 

_ - LLL 

MAGGRGASGR GRAEPQESYS QRQDHELQAL EAIYGSDFQD LRPDARG--R VREPPEINLV 



70 



80 



90 



100 

....|....| . ..|....| ....|....| ... 
LYPQGLTGEE VYVKVDLRVK CPPTYPDWP EIELKNAKGL SNE 
-- LVP EIELKNAKGL SNES' 



110 




120 
....|....|. 
RLEELAKKHC 
HLEELAKKQC 



LYPQGLAGEE VYVQVELQVK CPPTYPDWP EIELKNAKGL S] 



HLEELAKKQC 



FFPLGLQ • -QPL 

LYPQGLAGEE VYVQVELQVK CPPTYPDWP EIELKNAKGL SNESV3 



HLEELAKKQC 



1 

58 

1 

3 

58 
1 



120 

40 

1 

118 
1 

18 

118 

1 



130 



140 
I 



150 



160 



170 



180 



GEWMIFELA YHVQSFLSEH NKggPKSFHE EMLERRAQEE QQRLLEAQAE RRAQQREI 
G-EVMIFELA HHVQSFLSEH NK^PKSFHE EMLERQAQEK QQRLLEARRK EEQEQREI 

G-EVMIFELA HHVQSFLSEH NKgjjjPKSFHE EMLERQAQEK QQRLLEARRK EEQEQREILg) 



G-EVMIFELA HHVQSFLSEH 



jPKSFHE EMLERQAQEK QQRLLEARRK EEQEQREI 



180 

99 

1 

177 

1 

23 

177 

1 



190 



200 



E IQRRKEE I KBEEKKRKEMAkIqeRLE I gSLj 

eiqrrkeeikIeekkrkemakIqerleiRsl 1 



240 




eiqrrkeeikieekkrken 











1 










2? 
















eiqrrkeeik 
eiqrrkeeik 




eekkrkemak 
eekkrkemak 






A 

T 


G 


GHR 
GHR 




AAILH 
AAILH 


GGSPDFVG 
GGSPDFVG 

























250 






240 
159 
1 

237 
1 

83 

237 

1 



300 
217 
1 

29S 

17 

141 

29S 

1 



310 



320 



330 




£ G 



FVLLjyjSWVL 

fvllSewvl 




360 



EFgjSLVKLSH 
EFSSLVKLSH 








• 






ft 


1 




• 


D 


MS- 




> 




1 














5 










EFSSLVKLSH 
EFSSLVKLSH 
EFSSLVKLSH 
EFSSLVKLSH 



360 
276 
1 

354 

76 

201 

3S4 

1 




380 



390 



410 



;SK TTPFfl y 

iEjJSH* 




SLAgHLSHSG 

slaRhlshsgI 




420 

• •I 



TAQLLgGLDY 
TAQLL2GLDY 



DILgEHfflSG, 

dilSehqsg 



TAQLLgGLDY 

taqllSgldy 



420 
336 
1 

414 
136 
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AB037759 
AF193343 
AJ243428 



MOL2 Prote 

AF193344 

T46924 

NP_038747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



MOL2 Prote 

AF193344 

T46924 

NP_038747. 

AAG22589.1 

AB037759 

AP193343 

AJ243428 



M0L2 Prote 

AP193344 

T46924 

NPJ)38747. 

AAG22589.1 

AB037759 

AP193343 

AJ243428 



M0L2 Prote 

AP193344 

T46924 

NP_03 6747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



M0L2 Prote 

AF193344 

T46924 

NP_038747. 

AAG22589.X 

AB037759 

AF193343 

AJ243428 



M0L2 Prote 

AF193344 

T46924 

NP_038747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



M0L2 Prote 

AF193344 

T46924 

NP 038747. 



SLAgHLSHSG 
SLAgKLSHSG 



TAQLLgGLDY 

taqllSgldy 



261 
414 

1 



440 




450 



460 
••I 



470 



480 



EGTVKITDYSil SKRLADI CK 
EGTVKITDYsllSKRLADICK 





EGTVKITDYSil SKRLADI C 
EGTVKITDYsllSKRLADIC 
EGTVKITDYsllSKRLADIC 
EGTVKITDYsllSKRLADIC 




FSDSALPYKT 
FSDSALPYKT 

fsdJJJalpykt 

FSDSALPYKT 



480 
396 
1 

474 
196 
321 
474 
1 



490 
I 



I 



500 
I 



510 



520 



GKKGDVWRLG|LLLLSLSQGQ|ECGEYPVTIP|SDLPADFQDF 

gkkgdvvjrlg|llllslsqgq|ecgeypvti?|sdlpadfqdf 



530 
..I . 



540 
••I 



CVCLDDlKERWS PQQLLj 

cvcldd|kerwspqqll 



GKKGDWJRLG 
GKKGDWJRLG 
GKKGDVWRLG 
GKKGDWJRLG 




ECGEYPVTIP|SDLPADFQDF|LKKHCVCLDD|KERWSPQQLL 

ecgeypvti?|sdlpadfqdf|lkk1cvclddIkerwspqqll 
ecgeypvtipIsdlpadfqdfIlkkIcvclddIkerwspqqll 
ecgeypvtipIsdlpadfqdfIlkkIcvclddIkerwspqqll 



540 
455 

1 

533 
255 
380 
533 
1 



550 




600 



FFSETQgQFSlRYFIEFEELQ 

ffsetqSqfs|ryfiefeelq! 




plveqsped 
plveqsped 
plveqsped 
plveqsped 




FFSETQgQFSlRYFIEFEELQ 

ffsetqSqfsIryfiefeelq 
ffsetqSqfsIryfiefeelq 
ffsetqSqfs|ryfiefeelq 



599 
515 
1 

593 
315 
440 
593 
1 



610 



620 



630 




IKVQjjjKLDGC 

ikvqSkldgc 




640 



660 



PASRMFRRI kigevtllsrlh 
pasrSfrri kIgevtllsrlh 





ikvqjkldgc 
ikvqSkldgc 
ikvqSkldgc 
ikvqSkldgc 




gevtllsrle 
gevtllsrlk 
gevtllsrlh 
gevtllsrlk 




659 
575 
1 

653 
375 
500 
653 
1 



4 



670 



680 



690 



700 



PGTPPPD 
PGTPPPD 




QPAS! 
KTSGg 



SVEAAAPPPI 
SVEAAAPPPI 



ierherpampgtpppd 
ierherpaJmpgtpppd! 
ierherpaSpgtpppd 
ierherpampgtpppd 



en : 




SVEAAAPPPI 
SVEAAAPPPI 
SVEAAAPPPI 
SVEAAAPPPI 




750 




760 



770 
..I . 



780 
••1 



FSQSFLPASD 
FSQSFLPASD 
FSQSFLPASD 
FSQSFLPASD 
FSQSFLPASD 
FSQSFLPASD 
FSQSFLPASD 



DEjjjSKSQgjQD 

deSsksqSqd 
deRsksqSqd 



DEmKSQWQD 

deSsksqSqd 
deSsksqSqd 
deSsksqSqd 



eSsKSqSc 

eSsksoSg 



779 

694 

63 

772 

494 

620 

772 

1 



790 



830 




840 



LWRLFREILD 
LWRLFREILD 
LWRLFREILD 
LWRLFREILD 



639 
754 
123 
832 
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AAG22589.1 
AB037759 
AF193343 
AJ243428 



MOL2 Prote 

AP193344 

T46924 

NP__038747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



M0L2 Prote 

AF193344 

T46924 

NP_03 8747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



MOL2 Prote 

AF193344 

T46924 

NP_03 8747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 



MOL2 Prote 

AF193344 

T46924 

NP_038747. 

AA622589.1 

AB037759 

AF193343 

AJ243428 



M0L2 Prote 

AF193344 

T46924 

NP_03 8747. 

AA622589.1 

AB037759 

AF193343 

AJ243428 



MOL2 Prote 

AF193344 

T46924 

NP_038747. 

AAG22589.1 

AB037759 

AF193343 

AJ243428 




CEKSTLRDTI 
CEKSTLRDTI 
CEKSTLRDTI 




LWRLFREILD 
LWRLFREILD 
LWRLFREILD 



554 
680 
632 
1 



850 

••I 



860 



GLAYIHEKGM 
GLAYIHEKGM 
GLAYIHEKGM; 
GLAYIHEKGM: 
GLAYIHEKGM 
GLAYIHEKGM 
GLAYIHEKGM 




870 
..I . 



880 



890 



FLDSDDHVKI 
FLDSDDHVKI 
FLDSDDHVKI 
FLDSDDHVKI 
FLDSDDHVKI 
FLDSDDHVKI 
FLDSDDHVKI 



GDFGLATDHL 
GDFGLATDHL 
GDFGLATDHL 
GDFGLATDHL 
GDFGLATDHL 
GDFGLATDHL 
GDFGLATDHL 




X 

-IS 
SRVj 

-•LI 

tavj 
3rv| 
-l| 

Rvf 



900 



IKSD 
IKSD 
IKSD 

gdSSiksd 

GD^IKSD 
IKSD 
IKSD 



898 
814 
182 
892 
614 
739 
892 
1 



910 

..I . 



920 



930 



PSGHLTGMVG 
PSGHLTGMVG 
PSGHLTGMVG 
PSGHLTGMVG 
PSGHLTGMVG 
PSGHLTGMVG 
PSGHLTGMVG 



talyvspevq 
talyvspevq 
talyvspevq 
talyvspevq 
talyvspevq| 
talyvspevq 
talyvspevq 




940 
. . I . 



950 



960 



I 



LFSLGIIF 
LFSLGIIF 
LFSLGIIF 
LFSLGIIF 
LFSLGIIF 
LFSLGIIF 
LFSLGIIF 



FEMSYHPMVT 
FEMSYHPMVT 
FEMSYHPMVT 
FEMSYHPMVT 
FEMSYHPMVT 
FEMSYHPMVT 
FEMSYHPMVT 



erifvlSq 
rrtfvtJSd 



ERIFVLjjQ 

erifvlSq 
erifvlSq 
erifvlSq 
erifvlSq 



958 
874 
242 
952 
674 
799 
952 
■1 



970 



980 



990 



1000 



1010 



LRDPTSPKFP 
LRDPTSPKFP 
LRDPTSPKFP 
LRDPTSPKFP; 
LRDPTSPKFPj 
LRDPTSPKFP 
LRDPTSPKFP 




I 



QKSVISWLLi 
QKSVISWLLj 
QKSVISWLLi 
QKSVISWLLi 
QKSVISWLLi 
QKSVISWLLi 
QKSVISWLLi 




1020 



ELLKSELLPP 
ELLKSELLPP 
ELLKSELLPP 
ELLKSELLPP 
ELLKSELLPP 
ELLKSELLPP 
ELLKSELLPP 



PQMEESELHE 
PQMEESELHE 
PQMEESELHE 
PQMEESELHE 
PQMEESELHE 
PQMEESELHE 
PQMEESELHE 



1018 

934 

302 

1012 

734 

859 

1012 

1 



1030 



1050 



1060 



1070 



1080 
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T46924 

NP_038747. 

AAG225 89.1 

AB037759 

AF193343 

AJ243428 




IKVEKKVSVL 
IKVEKKVSVL 
IKVEKKVSVL 
IKVEKKVSVL 
IKVEKKVSVL 
IKVEKKVSVL 




Domain Analysis 

The presence of identifiable domains in the protein disclosed herein was 
determined by searches versus domain databases such as Pfam, PROSITE, ProDom, 
Blocks or Prints and then identified by the Interpro domain accession number. Significant 
domains are summarized in Table 2G. 

Table 2G. Domain Analysis of MOL2b 



MODEL 


DESCRIPTION 


SCORE 


E-VALUE 


N 


pkinase 


Protein kinase domain 


282.0 


7.8e-81 


4 


Ribosomal L23 


Ribosomal protein L23 


5.0 


4.1 


1 


GalP HDP transf 


Galactose- 1 -phosphate uridyl transfer 


2.7 


6.5 


1 


mRNA_cap_enzyme 


mRNA capping enzyme 


-181.3 


9.6 


1 



10 IPR000719; (Eukjpkinase) 

Eukaryotic protein kinase 

PROSITE: PS00107 PROTEIN JKINASE_ATP 
PROFILE: PS50011 PROTEINJKINASEJDOM 
PFAM: PF00069 pkinase 
1 5 SMART: SM0022 1 STYKc 

IPR002290 Serine/Threonine protein kinase family active site 
IPR001245 Tyrosine kinase catalytic domain 

GO Hierarchy: 

Molecular Function: 
20 protein kinase (GO :0004672) 

ATP binding (GO:0005524) 
Biological Process: 

protein phosphorylation (GO:0006468) 

25 Eukaryotic protein kinases are enzymes that belong to a very extensive family of 

proteins which share a conserved catalytic core common with both serine/threonine and 
tyrosine protein kinases. There are a number of conserved regions in the catalytic domain 
of protein kinases. In the N-terminal extremity of the catalytic domain there is a glycine- 
rich stretch of residues in the vicinity of a lysine residue, which has been shown to be 

30 involved in ATP binding. In the central part of the catalytic domain there is a conserved 
aspartic acid residue which is important for the catalytic activity of the enzyme. 
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This indicates that the sequence of the invention has properties similar to those of 
other proteins known to contain this/these domain(s) and similar to the properties of these 
domains. 

5 Chromosomal information 

MOL2 belongs to genomic DNA [Acc.NO.: AC025168 from GenbankNEW]. Within 
this GenbankNew entry was a note showing that the sequence was from Chromosome 
15ql4. Therefore we assign the chromosomal locus of this invention as Chromosome 
15ql4. 

Tissue expression 

MOL2 is expressed in at least the following tissues: brain and liver (derived from 
literature sources) and thyroid (derived from 20466828_EXT1). 

Based on information available on expression of SWISSPROT-ACC:P29089 

1 5 TYPE-IB ANGIOTENSIN II RECEPTOR (AT1B) (AT3) - Rattus norvegicus (Rat), the 
closest G-protein coupled receptor family member it is likely that MOL2 is expressed in 
cardiac tissue, renal tissue, and vascular tissue as angiotensin is expressed in these 
tissues.MOL2 has similarity to the murine GNC2 elFK protein, a possible GNC2 elFK 
and other GNC2 elFKs and their functions as described in but not limited to the references 

20 below: In eukaryotic cells, protein synthesis is regulated in response to various 

environmental stresses by phosphorylating the alpha subunit of the eukaryotic initiation 
factor 2 (eIF2alpha) (Berlanga, et.al., Eur J Biochem; 265(2):754-62; Oct,1999). Three 
different eIF2alpha kinases have been identified in mammalian cells, the heme-regulated 
inhibitor (HRI), the interferon-inducible RNA-dependent kinase (PKR) and the 

25 endoplasmic reticulum-resident kinase (PERK). A fourth eIF2alpha kinase, termed GCN2, 
was previously characterized from Saccharomyces cerevisiae, Drosophila melanogaster 
and Neurospora crassa. Berlanga et al. 1999 describe the cloning of a mouse GCN2 cDNA 
(MGCN2), which represents the first mammalian GCN2 homolog. MGCN2 has a 
conserved motif, N-terminal to the kinase subdomain V, and a large insert of 139 amino 

30 acids located between subdomains IV and V that are characteristic of the known eIF2alpha 

kinases. Furthermore, MGCN2 contains a class II aminoacyl-tRNA synthetase domain and 

a degenerate kinase segment, downstream and upstream of the eEF2alpha kinase domain, 

respectively, and both are singular features of GCN2 protein kinases. MGCN2 mRNA is 

expressed as a single message of approximately 5.5 kb in a wide range of different tissues, 
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with the highest levels in the liver and the brain. Specific polyclonal anti-(MGCN2) 
inununoprecipitated an eIF2alpha kinase activity and recognized a 190 kDa 
phosphoprotein in Western blots from either mouse liver or MGCN2-transfected 293 cell 
extracts. Interestingly, serum starvation increased eIF2alpha phosphorylation in MGCN2- 
5 transfected human 293T cells. This finding provides evidence that GCN2 is the unique 
eIF2alpha kinase present in all eukaryotes from yeast to mammals and underscores the 
role of MGCN2 kinase in translational control and its potential physiological significance. 

A family of protein kinases regulates translation in response to different cellular 
stresses byphosphorylation of the alpha subunit of eukaryotic initiation factor-2 (elF- 

10 2alpha). In yeast, an eIF-2alpha kinase, GCN2, functions in translational control in 

response to amino acid starvation. It is thought that uncharged tRNA that accumulates 
during amino acid limitation binds to sequences in GCN2 homologous to histidyl-tRNA 
synthetase (HisRS) enzymes, leading to enhanced kinase catalytic activity. Given that 
starvation for amino acids also stimulates phosphorylation of eIF-2alpha in mammalian 

1 5 cells, we searched for and identified a GCN2 homologue in mice. Sood et.al., 2000 cloned 
three different cDNAs encoding mouse GCN2 isoforms, derived from a single gene, that 
vary in their amino-terminal sequences. Like their yeast counterpart, the mouse GCN2 
isoforms contain HisRS-related sequences juxtaposed to the kinase catalytic domain. 
While GCN2 mRNA was found in all mouse tissues examined, the isoforms appear to be 

20 differentially expressed. Mouse GCN2 expressed in yeast was found to inhibit growth by 
hyperphosphorylation of eIF-2alpha, requiring both the kinase catalytic domain and the 
HisRS-related sequences. Additionally, lysates prepared from yeast expressing mGCN2 
were found to phosphorylate recombinant eIF-2alpha substrate. Mouse GCN2 activity in 
both the in vivo and in vitro assays required the presence of serine-51, the known 

25 regulatory phosphorylation site in eIF-2alpha. Together, those studies identify a new 
mammalian eIF-2alpha kinase, GCN2, that can mediate translational 
control.Phosphorylation of the alpha subunit of eukaryotic initiation factor 2 (eIF-2alpha) 
is a well-characterized mechanism regulating protein synthesis in response to 
environmental stresses (Yang et al., Mol Cell Biol; 20(8):2706-17; Apr, 2000) . In the 

30 yeast Saccharomyces cerevisiae, starvation for amino acids induces phosphorylation of 

eIF-2alpha by Gcn2 protein kinase, leading to elevated translation of GCN4, a 

transcriptional activator of more than 50 genes. Uncharged tRNA that accumulates during 

amino acid limitation is proposed to activate Gcn2p by associating with Gcn2p sequences 

homologous to histidyl-tRNA synthetase (HisRS) enzymes. Given that eIF-2alpha 
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phosphorylation in mammals is induced in response to both carbohydrate and amino acid 
limitations, we addressed whether activation of Gcn2p in yeast is also controlled by 
different nutrient deprivations. It was found that starvation for glucose induces Gcn2p 
phosphorylation of eIF-2alpha and stimulates GCN4 translation. Induction of eIF-2alpha 
5 phosphorylation by Gcn2p during glucose limitation requires the function of the HisRS- 
related domain but is largely independent of the ribosome binding sequences of Gcn2p. 
Furthermore, Gcn20p, a factor required for Gcn2 protein kinase stimulation of GCN4 
expression in response to amino acid starvation, is not essential for GCN4 translational 
control in response to limitation for carbohydrates. These results indicate there are 

10 differences between the mechanisms regulating Gcn2p activity in response to amino acid 
and carbohydrate deficiency. Gcn2p induction of GCN4 translation during carbohydrate 
limitation enhances storage of amino acids in the vacuoles and facilitates entry into 
exponential growth during a shift from low-glucose to high-glucose medium. Gcn2p 
function also contributes to maintenance of glycogen levels during prolonged glucose 

15 starvation, suggesting a linkage between amino acid control and glycogen metabolism. 

Uses of the Compositions of the Invention 

The expression pattern, map location and protein similarity information for MOL2 

suggest that it may function like a member of the GCN2 elFocK family. Therefore, the 
20 nucleic acids and proteins of the invention are useful in potential therapeutic applications 
implicated, for example but not limited to, in various pathologies /disorders as described 
below: 

• Hyperthyroidism 
25 • Hypothyroidism 

• Von Hippel-Lindau (VHL) syndrome 

• Alzheimer's disease 

• Stroke 

• Tuberous sclerosis 
30 • Hypercalcemia 

• Parkinson ! s disease 

• Huntington's disease 

• Cerebral palsy 
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• Epilepsy 

• Lesch-Nyhan syndrome 

• Multiple sclerosis 

• Ataxia-telangiectasia 
5 • Leukodystrophies 

• Behavioral disorders 

• Addiction 

• Anxiety 

• Pain 

10 • Cirrhosis 

• Transplantation 

• and/or other pathologies/disorders. 

Potential therapeutic uses for the invention(s) are, for example but not 

15 limited to, the following: (i) Protein therapeutic, (ii) small molecule drug target, (iii) 

antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) diagnostic 
and/or prognostic marker, (v) gene therapy (gene delivery/gene ablation), (vi) research 
tools, and (vii) tissue regeneration in vitro and in vivo (regeneration for all these tissues 
and cell types composing these tissues and cell types derived from these tissues). 

20 The nucleic acids and proteins of the invention are useful in potential therapeutic 

applications implicated in various diseases and disorders described below and/or other 
pathologies and disorders. For example, but not limited to, a cDNA encoding the GCN2 
elFaK -like protein may be useful in gene therapy, and the GCN2 elFaK -like protein 
may be useful when administered to a subject in need thereof. By way of nonlimiting 

25 example, the compositions of the present invention will have efficacy for treatment of 
patients suffering from Hyperthyroidism, Hypothyroidism, Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, Hypercalceimia, Parkinson's 
disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple 
sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, 

30 Anxiety, Pain, Neuroprotection Cirrhosis, Transplantation and/or other 

pathologies/disorders. The novel nucleic acid encoding the GCN2 elFotK-like protein, 
and the GCN2 elFaK -like protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
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protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 



5 MOL3 

An additional protein of the invention, referred to herein as MOL3, is a human 
complement C3-like protein. The novel nucleic acid was identified by TblastN using 
CuraGen Corporation's sequence file for MOL probe or homolog, run against the 
Genomic Daily Files made available by GenBank. The nucleic acid was further predicted 

10 by the program GenScan™, including selection of exons. These were further modified by 
means of similarities using BLAST searches. The sequences were then manually 
corrected for apparent inconsistencies, thereby obtaining the sequences encoding the full- 
length protein. The novel nucleic acid of 4894 nucleotides (82254077.0.1, SEQ ID NO:5) 
encoding a novel olfactory receptor-like protein is shown in Table 3 A. An open reading 

15 frame (ORF) was identified beginning with an ATG initiation codon at nucleotides 1 -3 
and ending with a TGA codon at nucleotides 4837-4839. Putative untranslated regions 
downstream from the termination codon are underlined in Table 3A, and the start and stop 
codons are in bold letters. 



Table 3A- MOL3 Nucleotide Sequence (SEQ ID NO:5) 

ATGTCCCCGTCTCTCCCTTTCTCTGCCATCTCCCTATGTCTCTCCCATCTCCCTATGCCTCTCCCATCTCCAAGG 
TACATCCTGGTGACCCCCCGAGTTCTGAGK3G 

AGACAGCCCCTCACAAGGACCCTCAAGGTGAACCTGACAGTGTGGGACTT^ 

AGGAGCCAGCTCATTCTCTCACCAGGAAACAACTT^ 

TACCTCCCAAAACCAGGGCAGCAATATGTGATCATCCGGGCAACT^ 

GAGAAGATGGTGCTGGTGGCTCTTCATGCTGGCTACATCTTTATCCAGACGGAGAAGACCATCTACACCCCTTCT 
CCCCTAGTTCACTACCGGGTGTTCACTGTGAACCAC 

AAGAATCCTGATGGGTCCC^GCTTCCAGAGTCCTTGTCCACTCCCAAGACC^CCTGGGGTGCrTGCACTGTCT 
TGGGGCCCTGAAAAGTCCCTGTGCCTC^GTTTGGGGACCTGGACCATCGAAGCCAGCTACCAAAGTACACCCAAG 
CAGAAGTTCGAGGCTGCCTTTGATGTGAAGGAATATGTC^ 

ACTTTCTTTTACCTCAAGGATGAGGCTCTGGGCGTTGAC^TCC^GGCTCGGTATATATTTAACAAGCCAGTGGAC 
GGACATGCTTTGGTCATCTTTGGGGTGAAATTGGACT 

GAGGTGACTGAAACAGGGGGTGAGATGGTGCAAGCTGAGACCTCAGGGGTGAAGAT 

ATCAAGTTC^CCAGGACACCCCAGTATTTCAAGC 

AGTCCTATTCAGATCATATTCCAGTCTCACCTCT 

ATTCCACCTCAGGTCTTCATCTCAAATCCTGATGGGTC 

AAAGTGTACACCTCAGCTGAGGGGTTGGCCACTCTGACCATCAAC^ 

GAGGTGAAAACTGAGGAATCTPTTCAGCC^GAGGA^ 

CAGGATGGGTCAGGAAACTTCCTACACATCGAAGTAAAGACAT^ 

AGCCTCAACACAAGGCATCAGGACCCTAAAACCAAGGACAAGATTACT 

GGTAAGGCCCGGCAGCTTGGGAGGC^GGTGGOSCAGGTGGGGGTACCCTCCI^CCGCATTCTGGCCTTTTATTTA 

CTTCCCAGAGGAGCAAGCCAAGACCCTGAGTTGGTGGCTGATTCCATATGGATTGATGTGAATGAC^ 

GGGCTGAAAGTTGGCTTGAAGAATGATAGATTOTTCCAGTCTTTGGAGCCCAACAG 

ACAGGTGATGCAGAAG CCACAGTGGGG CTGGTGG CTG TGGACAAGG CTGTCTATGTCTTGAACAGCAAACACAAG 
CTCACTCAGAAGAAGGTATGGAATGTGGTGGAGGAACATGAC^TTGGCTGCACAGGAGGAAGTGGGAAAGACAGA 
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TTTG CTG TGTTCAAGGATGCTGGATTGGACCTGAAAATCAG CACAGGAATGGATAG CGG C CACCAGCAAAG TCAC 
AGCTGCCAGGAGGCTGAGGTGGGAGAATCTVCTTGAACCCGGGAGGC^GAGGTTGCGGTC^CCGAGATTGCGCCA 
CTGCACTCCAGCGTGAACAAGTTTAAGACAGAGCTGGAGCAAAAGTGOT 

GTGGGGCTGTCTTGTGAGGAGAGGACCTGGCATGTCCGCCATGGTCCAGCCTGTGTGGCTGCTTTC 
TGCTCACACCTGCTCCCTCCAGCGGATGAAGAAGAGGACTTCGATGACCTCTTCTTGGATGACATGCCTGTGCGG 
ACCTTGTTCCCCXjAGAGTTGGCTCTGGAACAGCATCTCCCATT^ 
ACCACGTGGCAGTTTGTGGTGGTCAGCCTCAAGGCTGGAC^ 

ACAGTTATGAAATCGTTCTTTGTGGACCTTAAGTTGCCCTCCTCCGTGATCAGGAATGAGCAGGTCCAGATCCAA 

GCCATGTTGTACAATTTCAGGGATCGCCAGGCCAAGGTCCGAGTGGAGT^ 

GCGTCAAAGCCAGGAGCACCATCCCACCAGGTAGTGGTC^ 

CTTCTCCCTCTGGAGACAGGCAAAGTGGACGTGGAGGTCAAGGCTGTGGGCTACGGGGTCCAGGAC 
AAGACACTCTTGGTCGAAGGTTGTGGTTATTCAGGTCAGACCCAGACAAAACTGGTGCCAAGACAGGAGTTCTTG 
AACATGGTACCCGAC^CGGAGGCGGAAGTGTTTATCAGTGTTC^ 
AGCCTGACACCCAGTGAGATTCAGCAGCTGCTC 

ACGCCCGTCATCATCCTGTCCCGCTATTTGGATACCACCGGCCAGTGGGGCAAGGTCGGGGTGGAGCACAGGGAC 

CAGGTGATGAAGAATATTGGCTACACTCAGATGCTGACCCACCGGAGTTCAGACGGCACCTACCACACCTCCAAG 

GGGAACCCAGGAAGCACTTGGCTCACAAGCTATGTGTC 

CAAGTGCTTAGCCTGTCCTCTCTCTGTGACATGGCCAACTGGAT^ 

TTCCTGGAGAAGGGCCCTGTGGTCATCACATCC^TGT^^ 

GCCCTGAATGAGGGAAAGGAGTTGTGCAGACAGAAGGTAGGACCCAATTT^^ 

GGATTGCTTGAGCTCAGGAGGTTGAGGCTGCAGCGGAGCTATGCCGTAGCCATAGCCTCCTATGCACTGGCCGAC 

AAAACCCACTGGCCAGTGGATGAGCAGAATCTGGGCTCCCTGTACACCATTGAGGCCACAGCCTATGG 

CAGAAGCTGGAGCTGGGCCGGTACAATGAGACACACGCCATAGCCAAGTGGCTACTAGAGAAGCAGGAGCTGGGA 

GGAGGCTTCAGGTCCACCGAGCCAGGCAGGAGCAGTCGCCTTTCC 

OTGGCCCTTGAAGCTCTGACCCGCTTCCGCGAAGCTGT^ 

AGAGCCCCCAAGACAGCCCTGAATGTGAATTGGTACATTGATCACAGCAATGCCTACC^^ 
TTCCTTGCCCAGGACGACCTAGAGATCAAAGCCAGTGGCAACGGGAGAGGC^ 
C^CAAGTCCCCAGAGTCCCGGGAGGACAACTGCAACCTGTACCACCT 
GAAAATAAAAAGGGAGGTGAGACTTTTCGGCTCCGGATGGAAACM^ 

ACTATCATGGAGGTCTCCCTGCTCACGGGCTTCTACCCCAACCAGGATGACCTCAAACAGCTCACGAGTGATGTG 

GAGAGGTACGCCTTTCAGTACAAAACCAAGACAAGTACCAGCGACAGCACTGTTGTCCTCTACCTGGAAAAGCTC 

TCCCATGAGAAGAACACGGTGCTGGGCTTTCGGGTTCACAGGATGCTGCAGGCGGAGTTCCTGCAGGCCGCCCTG 

GTCACCATCTACGACTACTACGAGCCTTCCCGGAGGTGCAGCACT^ 

CTGAGAAAGATCTGCCACAAAGACATCTGCAGATGTGCAG 

CAATTGAGGCAGGAGGAGCTCCAGACAACAGCATGTGAGGC^^ 

TCTGTGGAGGTCTCTGCCTCCAACCCTTACGTCTATTACAACACGCAGCTCGAAGACATCATTAAGAGTGGTACG 

GACCCTGCCAAACCCCTGGCCATGAAGAAATTCGTCTCCCATGCCACTTGCCATGACTCCCTGGGGTTGCAAG 

CAGGAATCGTACCTCATCATGGGCCAGACGTCAGACCTGTGGAGAATCAAATCTGATTACAGCTATGTTCTGGGC 

AAGGAGACGTTCCTCATCCTTTGGCCAGCAGATGGAGATGC(^GCAAGAAAGAATTGCGGGACCAACTGGAGGAA 

TTTTTGGAATATATGCGCACCCACGGCTGCCAGTCCTG AGCCTCTTCTGCTTTCAGGGAGGTGTCATCAGGGCAG 

CTCTGGGCCACGTGGGTTT ~~~ 



The disclosed MOL3 polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 is 
1612 amino acid residues, and is presented using the one-letter code in Table 3B. The 
MOL3 protein were analyzed for signal peptide prediction and cellular localization. 
SignalP results predict that MOL3 is cleaved between position 20 and 21 of SEQ ID 
NO:6. Psort and Hydropathy profiles also predict that MOL3 contains a signal peptide 
and is likely to be localized at the endoplasmic reticulum (certainty of 0.5500). 



Table 3B. Encoded MOL3 protein sequence (SEQ ID NO:6). 

MSPSLPFSAlSLCLSHLPMPLPSPRYILWPRVLRVGSPESiHIQ 

RSQLILSPGNNFMDQAPVTVPESLMYLPKPGQQWIIRATWAPTSGSSFMEKW^VALHAGYIFIQTEKTIYTPS 
PLVHYRWTVKHKMDPVTRTFTLDIKNPDGSP 

QKFEAAFDVKEYVLPS FEVQLTONKTFFYLKDEALGVDIQARYIFNKPVDGHALVI FGVKLDSCRI P IQSSLQRV 
EVTETGGEWQAETSGVKIIQSPYNIKFTRTPQYFKPGMPFHFRVRVVQSSPIQIIFQSHLSHQATAGFSFTLPQ 
IPPQVFISNPDGSPASRVLVHSQDQKVYTSAEGIATLTIfcTCT^ 

QDGSGNFLHIEVKTLGTEVGSS IQLSLNTRHQDPKTKDK^ FRILAFYL 
LPRGASQDPELVADS I W I DVNDRCIGLKVGLKNDRFFQS LEPNSQVELKTOGDAEATVGLVAVDKAVYVLNS KHK 
LTQKKVWNVVEEHDIGCTGGSGKDRFAVFKD^^ 

LHSSVNKFKTELEQKCCEAGLRESPVGLSCEERTWHVRHGPACyAAFLDCCSHLLPPAD 
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TLFPES WLWNS ISHYP I S VKVPDS ITTWQFVWSLKAGQ 

AMLYNFRDRQAKVRVEFPHKETLCSASKPGAPSHQVVVVPPTSSKIVHFVLLPLETGK^ 

KTLLVEGCGYSGQTQTKLVPRQEFIJ^ 

TPVIILSRYLDTTGQWGKVGV^HRDQVMKNIG^ 

QVXSLSSIiCDMAlWIIIDRQAEDGHFL^ 

GLLELRRLRLQRSYAVAIASYALADKTHWPVT)^ 

GGFRSTQPGRSSRLSHPQRWPQGSLXALEALTRFREAVPFKGIQDiU^ 
FLAQDDLEIKASGNGRGTISILTMYHKSPESREDNCI^YH^ 
TIMEVSLLTGFYPNQDDLKQLTSDV^RYAFQYKTKTST^ 
VTIYDYYEPSRRCSTFYNLPTEQSSIaRKICHKDICRCAEGQCPSLQ 

svevsasnpyvtyntqlediiksgtdpakplamkk^ 

ketfl i lwpadgdas kkelrdqlee fle ymrthgcqs 



The full amino acid sequence of the protein of the invention was found to have 257 
of 734 amino acids (35 %) identical and 403 of 734 (54%) homolog to a Cavia porcellus 
(guinea pig) complement C3 precursor (contains: C3A anaphylatoxin) (ACC:P12387; 
1666 aa), and 255 of 717 amino acid residues (35 %) identical to, and 401 of 717 residues 
(55 %) similar to, the 1663 amino acid residue complement C3 precursor (contains: C3A 
anaphylatoxin) from Homo sapiens (human) (ACC:P01024). 

The disclosed MOL3 protein (SEQ ID NO:6) also has good identity with a number 
of complement compontent proteins, as shown in Table 3C. 



Table 3C. BLAST results for MOL3 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|4557385|ref |NP 
_000055.1| 


complement 
component 3 
precursor [Homo 
sapiens] 


1663 


633/1750 
(36%) 


938/1750 
(53%) 


0.0 


gi|H86993l|gb|AA 
G40565.l|AF154933 
1 (AF154933) 


complement 
component C3 
(Sus scrofa] 


1661 


617/1733 
(35%) 


935/1733 
(53%) 


0.0 


gi| 309122 |gb|AAC4 
2013. l| (K02782) 


preprocomplemen 
t component C3 
[Mus musculus] 


1663 


606/1734 
(34%) 


915/1734 
(51%) 


0,0 



This information is presented graphically in the multiple sequence alignment given 
in Table 3D (with MOL3 being shown on line 1) as a ClustalW analysis comparing MOL3 
with related protein sequences. 
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Table 3D. Information for the ClustalW proteins: 

1) Novel MOL3 (SEQ ID NO: 6) 

2) gi | 4557385 |ref|NP_000055.l| complement component 3 precursor [Homo 
sapiens] (SEQ ID NO: 41) 

3) gi|llB6993l|gb|AAG40565.l|AF154933_l (AF154933) complement component C3 
[Sus scrofa] (SEQ ID NO:42) 

4) gi| 309122 |gb|AAC42013.l| (K02782) preprocomplement component C3 [Mus 
musculus] (SEQ ID NO: 43) 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NPJ>00055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NPJ>00055. 
AF154933 
K02782 



MOL3 Prote 
NPJ)00055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AP154933 
K02782 



M0L3 Prote 
NP_000055. 
AP154933 
K02782 



HOL3 Prote 
NP_000055. 
AP154933 
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K02782 



MOL3 Prote 
NP 000055. 
AF154933 
K02782 



MOL3 Prote 
NP 000055. 
AF154933 
K02782 



MOL3 Prote 
NP 000055, 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AFI54933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



M0L3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NPJ)00055. 
AF154933 
K02782 



M0L3 Prote 
NPJ)0005S. 
AP154933 
K02782 



M0L3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NP 000055. 
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AF154933 
K02782 



MOL3 Prote 
NPJJ00055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NP 000055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AP154933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote 
NP_000055. 
AF154933 
K02782 



MOL3 Prote DG-- 
NP_000055. 
AF154933 
K02782 



PDGVFgEjSGP 
PDGVFgEDGP 




MOL3 shows significant homologies to human complement C3 proteins, as 
described in, but not limited to, the references below. 
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It was found that transforming growth factor-beta 1 acts as a potent inhibitor of 
complement C3 biosynthesis in human pancreatic cancer cell lines. Andoh et al. 
determined how transforming growth factor (TGF)-betal affects complement C3 secretion 
in the pancreatic cancer cell lines PANC-1 and BxPC-3. It is suggested that TGF-betal 
5 may act as a potent inhibitor of C3 secretion in pancreatic cancer cell lines under 

inflammatory conditions. This action of TGF-betal did not correlate with NF-kappaB 
activation, but associated with the translocation of Fos protein into the nucleus. 

The cellular localization of complement C3 and C4 transcripts were analyzed in 
intestinal specimens from patients with Crohn's disease. It has been suggested that the 

10 increase in C3 and C4 levels in jejunal perfusates of patients with Crohn's disease results 
from local intestinal synthesis of complement. Laufer et al. suggest that there is local 
regulated production of complement in the intestine of patients with CD, and subsequent 
complement activation may contribute -to the inflammatory process. 

The generation of complement C3 and expression of cell membrane complement 

1 5 inhibitory proteins by human bronchial epithelium cell line. They found that the 

interrelationship between human airway epithelium and complement proteins may affect 
airway defence, airway function, and airway epithelial integrity. Local generation of 
complement C3 and expression of cell membrane CIP by human bronchial epithelium and 
its modulation by proinflammatory cytokines might be an additional regulatory 

20 mechanism of local airway defence and may affect airway function and epithelial 
integrity in health and disease. 

Janssen et al, Am J Kidney Dis 2000 Jan;35(l):21 -8 suggested the activation of the 
acute phase response and complement C3 in patients with IgA nephropathy. The authors 
have shown ystemic complement activation in patients with immunoglobulin A (IgA) 

25 nephropathy and reported that plasma levels of actC3 can indicate disease activity and 
renal outcome. 

Therapeutic applications 

30 The expression pattern, and protein similarity information forMOL3 may function 

as a human complement C3-like protein. Therefore, the nucleic acid and protein of the 
invention are useful in potential therapeutic applications implicated, for example but not 
limited to, cancer, lung diseases, including asthma, immundeficiencies, inflammation, 
Crohn's disease, neurological disorders, nephropathy, and other diseases and disorders. 
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The homology to antigenic secreted and membrane proteins suggests that antibodies 
directed against the novel genes may be useful in treatment and prevention of cancer, lung 
diseases, including asthma, immundeficiencies, inflammation, Crohn's disease, 
neurological disorders, nephropathy, and other diseases and disorders. 
5 Potential therapeutic uses for the invention(s) are, for example but not limited to, 

the following: (i) Protein therapeutic, (ii) small molecule drug target, (iii) antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) diagnostic and/or 
prognostic marker, (v) gene therapy (gene delivery/gene ablation), (vi) research tools, and 
(vii) tissue regeneration in vitro and in vivo (regeneration for all these tissues and cell 

1 0 types composing these tissues and cell types derived from these tissues. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in cancer, lung diseases, including asthma, immundeficiencies, 
inflammation, Crohn's disease, neurological disorders, nephropathy, and other diseases 
and disorders. For example, but not limited to, a cDNA encoding the human complement 

15 C3-like protein may be useful in gene therapy, and the human complement C3-like protein 
may be useful when administered to a subject in need thereof. By way of non-limiting 
example, the compositions of the present invention will have efficacy for treatment of 
patients suffering from, for example, but not limited to, cancer, lung diseases, including 
asthma, immundeficiencies, inflammation, Crohn's disease, neurological disorders, 

20 nephropathy, and other diseases and disorders. The novel nucleic acid encoding the human 
complement C3-like protein, and the human complement C3-like protein of the invention, 
or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. These materials 
are further useful in the generation of antibodies that bind immunospecifically to the novel 

25 substances of the invention for use in therapeutic or diagnostic methods. 

MOL4 

MOL4a 

The disclosed Wnt 8-like protein, MOL4a (also referred to herein as AC004826), 

30 is encoded by a nucleic acid, 1064 nucleotides long (SEQ ID NO:7). An open reading 

frame was identified beginning with an ATG initiation codon at nucleotides 4-6 and 

ending with a TGA codon at nucleotides 1 057-1 059. Putative untranslated regions 

upstream from the initiation codon and downstream from the termination codon are 

underlined in Table 4A, and the start and stop codons are in bold letters. The encoded 
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protein having 351 amino acid residues is presented using the one-letter code in Table 4B 
(SEQIDNO:8). 



Table 4A. MOL4a Nucleotide Sequence (SEQ ID NO:7). 

GCGA TGKKSGAflCCTGTTTATGCTCTGTC 

GTGAACAATTTCCTGATAACAGGTCCCAAGG 

GGCATCGAGGAGTGCAAGTTCCAGTTTGCTTGGGAACGCTGG^ 

CACAACAGGCTGAGAAGTGCTACCAGAGAGACTTCCTTCAT^ 

ATCACCAAGAACTGTAGCATGGGTGACTTCGAAAACTGTC^ 

CATGGCTGGATCTGGGGAGGCTGCAGCGACAATGTGGAATTTGGGGAT^GGATCTCCAAACTCTTTGTGGACAGT 

TTGGAGAAGGGGAAGGATGCCAGAGCCCTGATGAATCTT 

ACQVTGAAAAGGAGATGC^U^TGTCATGGC^^ 

GAATTCCGGGAGATGGGAGACTACCTAAAGGCCAAGTATGACCAGGCX3CTGAAAATTGAAATGGATAAGCGGCAG 
CTGAGAGCTGGGAACAGCGCCGAGGGCCACTGGGTGCCCGCTGAGGCCTTCCTTCCTAGCGCAGAGGCGGAACTG 
ATCTTTTTAGAGGAATCACCAGATTACTGTACCTGCAATTCCAGCCTGGGCATCTATGGCACAGAGGGTCGTGAG 
TGCCTACAGAACAGCCACAACACATCCAGGTGGGAGCGACGTA 
CAGGTGGAAGAGAGGAAAACTGAGGTCATAAGCAGCTGTAACTGCAAAT^ 
GACCAGTGTAGGCATGTGGTGAGCAAGTATTACTGCGCAC 
. AGTGCCTG ATAATA 

5 The disclosed nucleic acid MOL4a sequence has 881 of 1050 bases (83%) 

identical to a Mus musculus Wnt 8 mRNA (GENBANK-ID: MMWNT8DPT|acc:Z68889) 
and 637 of 955 bases (66%) identical to a Homo, sapiens Wnt 8 mRNA (GENBANK-ID: 
HSWNT8)acc:Y11094). 

The MOL4a polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is presented 
10 using the one-letter amino acid code in Table 4B. The Psort profile for MOL4a predicts 
that this sequence has a signal peptide and is likely to be localized outside the cell with a 
certainty of 0.7700. The most likely cleavage site for a MOL4a peptide is between amino 
acids 24 and 25 based on the SignalP result. 



Table 4B. MOL4a protein sequence (SEQ ID NO:8) 

. MGNLFMLWAALGICCAAFSASAWSVNNFLITGPra 

RLRSATRETSFIHAISSAGVMYIITKNCSMGDFENCGCDGS 

GKDARALMNLHNNRAGRIiAVRATMKRTCKCHG I SGS CS I QTCWLQLAEFREMGDYLKAKYDQALKI EMDKRQLRAG 
NSAEGHWPAEAFLPSAEAELIFLEESPDYCTCNSSLGIYGTEGRECLQNSHNTSRWERRSCGRLCTECGLQVEER 
KTEVI SSCN CKFQWC CTVKCDQCRHWS KYYCARS PGS AQS LGKGS A 

15 

The full amino acid sequence of the disclosed MOL4a polypeptide has 282 of 349 
amino acid residues (80%) identical to, and 306 of 349 residues (87%) positive with, the 
354 amino acid residue WNT-8D protein from Mus musculus (ptnr : SPTREMBL^ACC: 
Q64527),(E = 1.5xl0" 16 ) 
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MOL4b 

The disclosed Wnt 8-like protein, MOL4b (also referred to herein as CG53138-05), 
is encoded by a nucleic acid, 1 1 55 nucleotides long (SEQ ID NO: 140). An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 41-43 and 
ending with a TGA codon at nucleotides 1 148-1 150. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are 
underlined in Table 4C, and the start and stop codons are in bold letters. 



Table 4C MOL4b Nucleotide Sequence (SEQ ID NO:140). 

CGATGGGGAACCTGTTTATGCTCTGGGCAGCTCTG 
TCCTTTCCC^CCCTC^CTCCTTC 

TCTTTTTGGTAGGTCAGTGAACAATTTCCTGATAACAGGTCCCAAGGCCTATCTGACCTACACGACTAGTGTGGC 

CTTGGGTGCCCAGAGTGGCATCGAGGAGTGCAAGTTC 

TCTTCAGCTCTCCACCCACAACAGGCTGAGAAGTGCT 

TGGAGTCATGTACATCAT(^CCAAGAACTGTAGCATGGGTC 

TGGAAAAACAGGAGGCCATGGCTGGATCTGGGKSAGGC^ 

ACTCTTTGTGGACAGTTTGGAGAAGGGGAAGGATGCCA^^ 

ACTGGCAGTGAGAGCCACCATGAAAAGGACATGCAAATC 

CTGGCTGCAGCTGGCTGAATTCCGGGAGATGGGAGACTACCTAAAGGCCAAGTATGACCAGGCGCTGAAAATTGA 

AATGGATAAGCGGCAGCTGAGAGCTGGGAACAGCGCCGAGGGCCACTGGGTGCCCGCTGAGGCCTTCCTTCCTAG 

CGCAGAGGCGGAACTGATCTTTTTAGAGGAATCACCAGATTACTGTACCTGCAATTCCAGCCTGGGCATCTATGG 

CACAGAGGGTCGTGAGTGCCTACAGAACAGCCACAACACATCCAGGTGGGAGCGACGTAGC 

(^CTGAGTGTGGGCTGCAGGTGGAAGAGAGGAAAACTGAGGTCATAAGCAGCTGTAACTGCAAA^ 

CTGTACGGTCT^GTGTGACCAGTGTAGGCATGTGGTGAGC^ 

GTCCCTGGGTAAGGGCAGTG CCTGATAATA 



The disclosed nucleic acid MOL4b sequence has been localized to chromosome 5 
and has 993 of 994 bases (99%) identical to a gb:GENBANK- 

ID:AB057725|acc:AB057725.1 mRNA from Homo sapiens {Homo sapiens mRNA for 
WNT8A, complete cds) (E= 1.7c 232 ). . " . 

The MOL4b 369 amino acid polypeptide (SEQ ID NO:141) encoded by SEQ ID 
NO: 140 is presented using the one-letter amino acid code in Table 4D. The Psort profile 
for MOL4b predicts that this sequence has a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.4132. In other embodiments, NOV4b could also be 
localized to the lysosome (lumen) with a certainty of 0.1900, to the endoplasmic reticulum 
(membrane) with a certainty of 0.1000, or to the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The most likely cleavage site for a MOL4b peptide is between amino 
acids 42and 43 (GRS-VN) based on the SignalP result. 



Table 4D. MOL4b protein sequence (SEQ ID NO:141) 

MLCCIQCLCLVSPFPTLTPCQGGPHCLXPIHLCLTFSLFGRSVNNFLITGPKAYLTYTTSVALGAQSGIEECKFQF 
AWERWNCPENALQLSTHNRLRS ATRETS F IHAI S SAGVMYI I TKNCSMGDFENCGCDGSNNGKTGGHGW I WGGCSD 
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NVEFGERISKLFVDSLEKGKDARAPMNLHNNRAGRIJVVRATMKR 
KYDQALKIEMDKRQLl^GNSAEGHWVPA^^ 

RRSCGRLCTECGl^VEERiCTEVISSCTCKFQWCC^^ 

The full amino acid sequence of the disclosed MOL4b polypeptide has 2330 of 337 
amino acid residues (97%) identical to, and 330 of 337 amino acid residues (97%) similar 
to, the 351 amino acid residue ptnx:TREMBLNEW-ACC:BAB60960 protein from Homo 
sapiens (Human) (WNT8A) (E = 2.0xl0 -185 ) 

Expression information was derived from the tissue sources of the sequences that 
were included in the derivation of the sequence of MOL4b and MOL4c. The sequences are 
predicted to be expressed in the teratocarcinoma cell line NT2 because of the expression 
pattern of (GENBANK-ID: gb:GENBANK-ID:AB057725jacc:AB057725.1) a closely 
related Homo sapiens mRNA for WNT8A, complete cds homolog. 

MOL4c 

The disclosed Wnt 8-like protein, MOL4c (also referred to herein as CG53 138-06), 
is encoded by a nucleic acid, 1 175 nucleotides long (SEQ ID NO: 142). An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 41-43 and 
ending with a TAG codon at nucleotides 1 160-1 162. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are 
underlined in Table 4E, and the start and stop codons are in bold letters. 



Table 4E. MOL4c Nucleotide Sequence (SEQ ID NO: 142). 

CGATGGGGAACCTGTTTATGCTCTGGG 

TCCTTTCCCAACCCTCACTCCTTGCC^GGAGGCCCCCATTGTCTC^TCCCCATTCACCTCTGCCTCACTTTTTC 

TCTTTTTGGTAGGTCAGTGAACAATTTCCTGATAACA 

CTTGGGTGCCCAGAGTGGCATCGAGGAGTGCAAGTTC^ 

TCTTCAGCTCTCCACCCACAAGAGGCTGAGAAGTGCTACC 

TGGAGTC^TGTACATCATCACCAAGAACTGTAGCATGGGTC 

TGGAAAAACAGGAGGCCATGGCTGGATCTGGGGAGGCTG 

ACTCTTTGTGGACAGTTTGGAGAAGGGGAAGGATGCCAGAG CCCCGATGAATCTTCACAACAACAGGG CCGGCAG 

ACTGGCAGTGAGAG C CAC CATGAAAAGGACATGCAAATGTCATGGCAT CTCTGGGAG CTG CAGCATACAGACATG 

CTGGCTGCAGCTGGCTGAATTCCGGGAGATGGGAGACTACCTAAAGGCCAAGTATGACCAGGCGCTGAAAATTGA 

AATGGATAAGCGGCAGCTGAGAGCTGGGAACAGCGCCGAGGGCCACTGGGTGCCCGCTGAGGCCTTCCTTCCTAG 

CGCAGAGGCGGAACTGATCTTTTTAGAGGAATCACCAGATTACT 

CACAGAGGGTCGTGAGTGCCTACAGAACAGCCACAACACATCC^ 

C^CTGAGTGTGGGCTGC^GGTGGAAGAGAGGAAAACTGAGGTCATAAGCAGCTGTAACTGCAAATTCCAGTGGTG 

CTGTACGGTCAAGTGTGACCAGTGTAGGCATGTGGTGAGC^ 

GTCCCTGGGGAGAGTTTGGTTTGGGGTCTATATCTA GAGGGACCTTCAAA 



The MOL4c 373 amino acid polypeptide (SEQ ID NO:143) encoded by SEQ ID 
NO: 142 is presented using the one-letter amino acid code in Table 4F. 



73 



WO 02/102321 



PCT/US02/19522 



Table 4F. MOL4c protein sequence (SEQ ID NO:143) 

AWERWNCPENALQLSTHNRLRSATRETSFIHAISSAGVMYI^ 
NVEFGERISKLFVDSLEKGKDARAPMNLHNNRAGRLAV^ 
KYDQALKIEMDKRQLRAGNSAEGHWPAEAFLPSAEAELI FLEES PD^ 

RRSCX3RLCTBCGLQVEERCTEVISSCNCKFQWCCTTO 



Expression information was derived from the tissue sources of the sequences that 
were included in the derivation of the sequence of MOL4b and MOL4c. The sequences are 
predicted to be expressed in the teratocarcinoma cell line NT2 because of the expression 
pattern of (GENBANK-ID: gb:GENBANK-ID:AB057725|acc:AB057725.1) a closely 
related Homo sapiens mRNA for WNT8A, complete cds homolog. 

MOL4d 

The disclosed Wnt 8-like protein, MOL4d (also referred to herein as CG53 138-04), 
is encoded by a nucleic acid, 1597 nucleotides long (SEQ ID NO: 144). An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 41-43 and 
ending with a TAG codon at nucleotides 1 166-1 1 68. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are 
underlined in Table 4G, and the start and stop codons are in bold letters. 



Table 4G. MOL4d Nucleotide Sequence (SEQ ID NO;144). 

CAGAATTTTCTCACATAAATACTGAGGAAGACCCTGCCCTCTCCTCACTCCTCTGGACTTGGCCCTGAGCTGGAC 
CTGGTCCACTGGGGTAGGCAGGGCGA TGGGGAACCTGTTTATGCTCTGGGCAGCTCTGGGCATATGCTGTGGTGC 
ATTCAGTGCCTCTGCCTGGTCAGTGAACAATTTCCTGATAAC^ 

TGTGGCCTTGGGTGCCCAGAGTGGCATCGAGGAGTGCAAGTTCCAGTTTGCTTGGGAACGCTGGAACTGCCCTGA 
AAATGCTCTTCAGCTCTCCACCCACAACAGGCTGAGAAG 

CTCTGCTGGAGTC^TGTACATCATCACGAAGAACTGTAGCATGGGTGACTTCGAAAACTG 

AAACAATGGAAAAACAGGAGGCCATGGCTGGATCTGGGGAGGCTGCAGCGAC 

CTCCAAACTCTTTGTGGACAGTTTGGAGAAGGGGAAGGATGCC&GAG 

CGGCAGACTGGCAGTGAGAGCCACCATGAAAAGGACATGCAAATGTCATGGCATC 

GAC&TGCTGGCTGC^GCTGGCTGAATTCCGGGAGATGGGAGAC^^ 

AATTGAAATGGATAAGCGGCAGCTGAGAGCTGGGAACAGCGCCGAGGGCCACTGGGTGCCCGCTGAGGCCTTCCT 
TCCTAGCGCAGAGGCGGAACTGATCTTTTT^^ 

CTATGGCACAGAGGGTCGTGAGTGCCTACAGAACAGCCACAACACATCCAGGTGG 

CCTGTGCACTGAGTGTGGGCTGCAGGTGGAAGAGAGGAAAACTGAGGTCATAAGCAGCTGTAACTGCAAATTC^ 
GTGGTGCTGTACGGTCAAGTGTGAC»GTGTAGGCATGTGGTGAGCAAGTATTACTGCGCACGCTCCCCAGGCA^ 
TGCCCAGTCCCTGGGGAGAGTTTGGTTTGGGGTCTATATCTA GAGGGA 

TCAGACCATGTCCAACCCAG CTGTGCTGCTGGGAATCAGGAGAATAGAAG CAAAAAACGAAAGAGTTCTGTTCAG 

ACTTCTGAAGAGCAGCCTGTGGCTACAAATCTATGCTGATAAATGAGATTGAGAACTCAACTGTATTTTGCCATA 

AATGCTTCTAAGATATATCCAGCTGGGACTTCTATTACTCCCTTTGGAAACCTTAAGATCAAAAAC^ 

AACCCTTCTTCTGTATCCCAATAATCCACCAGGATAAAGGAGAAACTAGAAATATGCAACTCCC 

GTTTGGCAGGTAACAAAAAATTGAGACCCAGACACTGGTCAACAGGAAAACAATACAGACTCCCAGAATTAGA^ 

GTGTTATTTTAATGCAACCTAG 



The MOL4d 355 amino acid polypeptide (SEQ ID NO:145) encoded by SEQ ID 
NO: 1 44 is presented using the one-letter amino acid code in Table 4H. 
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Table 4H. MOL4d protein sequence (SEQ ID NO:145) 

MGNLFMLWAALGICCAAFSASAWSVl^ 

RLRSATRETSFIHAISSAGVNTCIITKNCSMGDFENCE^^ 

GKDARALMNLHNNRAGRIAVRATMKRTCKCH^ 

NSAEGHWVPAEAFLPSAEAELI FLEES PDYCTCNSSLGI YGTEGRECLQNSHNTSRWERRSCGRLCTECGLQVEER 
KTEVISSasrCKFQWCCTVKCDQCRHWSKYYCARSPGSAQSLGRVWFGVyi 



MOL4e 

The disclosed Wnt 8-like protein, MOL4e (also referred to herein as 251445570), 
is encoded by a nucleic acid, 964 nucleotides long (SEQ ID NO: 146). An open reading 
frame was identified beginning with an ACC initiation codon at nucleotides 2-4 and 
ending with a GGC codon at nucleotides 962-964. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined in 
Table 41, and the start and stop codons are in bold letters. Because the start and stop 
codons for MOL4e are not tradistional initiation and termination codons, MOL4e could be 
a partial reading frame that extends further in the 5' and/or 3' directions. 



Table 41. MOL4e Nucleotide Sequence (SEQ ID NO:146). 

CACCGGATCCTCTGCCTGGTCAGTGAACAATTTCCTGATAACAGGTCCCAAGGCCTATCTGACCTACACGACTAG 

TGTGGCCTTGGGTGCCCAGAGTGGCATCGAGGAGTGCAAGTTCCAGTTTGCTTGGGAACGCTGGAACTGCCCTGA 

AAATGCTCTTCAGCTCTCCACCCACAACAGGCTGAGAAGTGCTACCAGAGAGACTTCCTTCATAC^TGCTATCAG 

CTCTGCTGGAGTCATGTACATCATCACCAAGAACTGT^^ 

AAACAATGGAAAAACAGGAGGCCATGGCTGGATCTGGGGAGGCTGCA^ 

CTCCAAACTCTTTGTGGACAGTTTGGAGAAGGGGAAGGATGCC^ 

CGGCAGACTGGCAGTGAGAGCCACCATGAAAAGGACATG 

GACATGCTGGCTGCAGCTGGCTGAATTCCGGGAGATGGGAGACTACCTAAAGGCCAAGTATGACCAGGCGCTGAA 
AATTGAAATGGATAAGCGGCAGCTGAGAGCTGGGAACAGCGCCGAGGG CCACTGGGTG CCCGCTGAGGCCTTCCT 
TCCTAGCGCAGAGGCGGAACTGATCTTTTTAGAGGAATCA 

CTATGGCACAGAGGGTCGTGAGTGCCTACAGAACAGCCACAACACATCCAGGTGGGAGCGACGTAGCTGTGGGCG 
CCTGTGCACTGAGTGTGGGCTGCAGGTGGAAGAGAGGAAAACTGAGGTC^TAAG<^GCTGTAACTGCAAATTCCA 
GTGGTGCTGTACGGTCAAGTGTGACCAGTGTAGGCATGTGGTGAGCAAGTATTACCTCGAGGGC 



The MOL4e 321 amino acid polypeptide (SEQ ID NO: 147) encoded by SEQ ID 
NO: 146 is presented using the one-letter amino acid code in Table 4J. 



Table 4J. MOL4e protein sequence (SEQ ID NO:147) 

TGSSAWSV^FLITGPKAYLTYTTSVALGAQSGIEECKFQFAWERWNCPENALQLSTHNRLRSATRETSFIHAISS 
AGVWT^IITKNCSMGDFENCGCDGSl^GKTGGHGWIWGGCSDNVEFGERISKLFVDSLEKGKDARA^ 
LAVRATMKRTCKCHG ISGSCS I QTOTLQLAE FREMGDYLKAKYDQALKI EMDKRQLRAGNS AEGHWVPAEAFLPSA 
EAELIFLEESPDYCTCNSSIX5IYGTEGRECLQNSHNTSRWERRBCGRLCTECGLQVEEHKTEVISSCNCKFQWCCT 
VKCDQCRHWS KYYLEG 

I 
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MOL4f 

The disclosed Wnt 8-like protein, MOL4f (also referred to herein as 250059708), 
is encoded by a nucleic acid, 952 nucleotides long (SEQ ID NO: 148). An open reading 
frame was identified beginning with an GGC initiation codon at nucleotides 2-4 and 
ending with a GGC codon at nucleotides 950-952. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined in 
Table 4K, and the start and stop codons are in bold letters. Because the start and stop 
codons for MOL4f are not tradistional initiation and termination codons, MOL4f could be 
a partial reading frame that extends further in the 5' and/or 3' directions. 



Table 4K. MOL4f Nucleotide Sequence (SEQ ID NO:148). 

CACCGGATCCGTGAACAATTTCCTGATAACAGGTCCCAAGGCCTATCTGACCTACACGACTAGTGTGGCCTTGGG 
TGCCCAGAGTGGCATCGAGGAGTGCAAGTTCCAGTTTGCTTGGGAACG 

GCTCTCCACCCACAACAGGCTGAGAAGTGCTACCAGAGAGACTTCCTTCATACATGCTATCAGCTCTGCTGGAGT 
CATGTACATCATCACCAAGAACTGTAGCATGGGTC 

AACAGGAGGCCATGGCTGGATCTGGGGAGGCTGCAGCGACAATGTGGT^ATTTGGGGAAAGGATCTCCAAACTCTT 

TGTGGAC^GTTTGGAGAAGGGGAAGGATGCCAGAGCCCTGATGAATC 

AGTGAGAGC^CCATGAAAAGGACATGCAAATGTCATGGCATCTCTGGGAGCTG 

GCAGCTGGCTGAATTCCGGGAGATGGGAGACTACCTAAAGGCCAAGTATGACCAGGCGCTGAAAATTGAAATGGA 
TAAGCGGCAGCTGAGAGCTGGGAACAGCGCCGAGGGCCACTGGGTGCCCGCTGAGGCCTTCCTTCCTAGCGCAGA 
GGCGGAACTGATCTTTTTAGAGGAATCACCAGATTACTGTACCTGCAATTCCAGCCTGGGCATCTATGGCACAGA 
GGGTCGTGAGTGCCTACAGAACAGCCACAACACATC 

GTGTGGGCTGCAGGTGGAAGAGAGGAAAACTGAGGTCATAAGCAGCTGTAACTGCAAATTCCAGTGGTGCTGTAC 
GGTCAAGTGTGACCAGTGTAGGCATGTGGTGAGCAAGTATTACCTCGAGGGC 



The MOL4f 3 17 amino acid polypeptide (SEQ ID NO: 149) encoded by SEQ ID 
NO: 148 is presented using the one-letter amino acid code in Table 4L. 



Table 4L. MOL4f protein sequence (SEQ ID NO:149) 

TGS VNNFL I TGP KAYLT YTTS VALGAQSG I EE CKFQFAWERWNCPENALQLS THNRLRS ATRETS FI HAI S S AG VM 
YIITKNCSMGDFENCGCDGSNNGKTGGHGWIWGGCSDNVEFGERISIOjFVD^ 

atmkrtckchgisgscsiqtcwlqiiAefremgdylkakyd^ 

ifleespdyctcnsslgiygtegreclqnshntsrwerrscgrlctecglqveerktevisscnckfqwcctvkcd 
qcrhwskyyleg 



MOL4g 

The disclosed Wnt 8-like protein, MOL4g (also referred to herein as 246861 879), 
is encoded by a nucleic acid, 726 nucleotides long (SEQ ID NO: 150). An open reading 
frame was identified beginning with an CGCinitiation codon at nucleotides 1-3 and ending 
with a GCG codon at nucleotides 724-726. Putative untranslated regions upstream from 
the initiation codon and downstream from the termination codon are underlined in Table 
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4M, and the start and stop codons are in bold letters. Because the start and stop codons for 
MOL4g are not tradistional initiation and termination codons, MOL4g could be a partial 
reading frame that extends further in the 5' and/or 3' directions. 



Table 4M. MOL4g Nucleotide Sequence (SEQ ID NO:150). 

CGCGGATCCACCATGAAATATGTCTTCTATTTGGGTGTCCTCGCTGGGACATTTTTCTTTGCTGACTCATCTGTT 

CAGAAAGAAGACCCTGCTCCCTATTTGGTGTACCTCAAGTCTCACrTCAACCCCTGTO 

CCC^GCTGGGTGCTGGCCCCAGCTCACTGCTATTTACCAAAT^ 

GTCAGAGACGGTACTGAACAGACAATTAACCCCATTCAGATC^ 

CAGGATGACCTCATGCTCATCAAGCTGGCTAAGCCTGC 

ACCACCAATGTCAGGCCAGGCACTGTCTGTCHACT^ 

CCTGACTTGCGGCAGAACCTGGAGGCCCCCGTGATGTCTGATCGAGAATGCCAAAAAACAGAACAAGGAAAAAGC 
CACAGGAATTCCTTATGTGTGAAATTTGTGAAAGTATTCAGCCGAATTTTTGGGGAGGTGGCCGTTGCTACTGTC 
ATCTGCAAAGACAAGCTCCAGGGAATCGAGGTGGGGCACTTCATGGGAGGGGAC^ 
TACAAATATGTATCCTGGATTGAGAACACTGCTAAGGACAAGCTCGAGGCG 



The MOL4g 242 amino acid polypeptide (SEQ ID NO:151) encoded by SEQ ID 
NO: 1 50 is presented using the one-letter amino acid code in Table 4N. 



Table 4N. MOL4g protein sequence (SEQ ID NO:151) 

RGSTMKYVF YLGVIiAGTFFFADSS VQKEDPAPYLVYLKSHFNPCVGVLI KP SWVLAPAHCYLPNLKVMLGNFKSRV 
MGTEQTINPIQIWYVmYSHSAPQDDLMIilKLAKPAMLNPKVQPLPLATTNTO 

LRQNLEAPVMSDRE CQKTEQG KS HRNS LCVKFVKVFSRI FGEVAVATVI CKDKLQG I EVGHFMGGDVG I YTNVYKY 
VSWIENTAKDKLEA 



BLASTP (Non-Redundant Composite database) analysis of the best hits for 
alignments with MOL4a are listed in Table 4C. 



Table 4C. BLASTP results for MOL4a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 11693046 | gb | 
AAG38662.l| 
(AY009402) 


WNT8d precursor 
[Homo sapiens] 


355 


335/348 
(96%) 


336/348 
(9.6%) 


0.0 


gi|6678169|ref | 
NP_033316.l| 


stimulated by 
retinoic acid 
gene 11 [Mus 
musculus] 


354 


271/349 
(77%) 


295/349 
(83%) 


l.Oe- 
148 


gi|l04264|pir| | 
S18771 


developmental 
regulator Xwnt-8 
- African clawed 
frog 


387 


246/335 
(73%) 


285/335 
(84%) 


l.Oe- 
136 


gi| 1722844 |sp|P 
51030 |WN8C_CHIC 
K 


WNT-8C PROTEIN 
PRECURSOR (CWNT- 
8) 


357 


242/337 
(71%) 


283/337 
(83%) 


l.Oe- 
134 
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This information is presented graphically in the multiple sequence alignment given 
in Table 4D (with MOL4 being shown on line 1) as a ClustalW analysis comparing MOL4 
with related sequences. 

Table 4D Information for the ClustalW proteins: 



1) MOL4 (SEQ ID NO: 8) 

2) gi| 11693046 |gb|AAG38662.l| (AY009402) WNT8d precursor [Homo sapiens] 
(SEQ ID N0:44) 

3) gi|6678169|ref |NP_033316.l| stimulated by retinoic acid gene 11 [Mus 
musculus] (SEQ ID NO: 45) 

4) gi | 104264 ]pir| | S18771 developmental regulator Xwnt-8 - African clawed 
frog (SEQ ID N0:46) 

5) gi|l722844|sp|P51030|WN8C_CHICK WNT-8C PROTEIN PRECURSOR (CWNT-8) (SEQ 
ID NO: 47) 



MOL4 Prote 

AY009402 

NP_033316. 

S18771 

P51030 



MOL4 Prote 

AY009402 

NP_033316. 

S18771 

P51030 



MOL4 Prote 

AY009402 

NP_033316. 

S18771 

P51030 



MOM Prote 

AY009402 

NP_033316. 

S18771 

P51030 



M0I.4 Prote 

AY009402 

NP_033316. 

S18771 

P51030 



MOL4 Prote 

AY009402 

NP_033316. 

S18771 

P51030 



MOL4 Prote 
AY009402 




ISA--- 351 
354 
DSAW 354 
360 
357 
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NP_033316. 

S18771 

P51030 



-- - 354 

AFQKMSPTST RASGFVCLQD FFLNLWT 387 
" 357 



WNT genes encode intercellular signaling glycoproteins that play important roles 
in key processes of embryonic development such as mesoderm induction, specification of 
the embryonic axis, and patterning of the central nervous system, spinal cord, and limbs. 
The name WNT denotes the relationship of this family to the Drosophila segment polarity 
gene 'wingless/ and to its vertebrate ortholog Intl, a mouse protooncogene; see WNT1. It 
was noted that multiple WNT genes are known to exist in several species that have been 
investigated ranging from Drosophila to man. They have been classified into various 
groups and subgroups on the basis of high sequence homology and common expression 
patterns. The vertebrate WNT8 subfamily includes genes from Xenopus, zebrafish, and 
chicken; The first mammalian WNT8 homolog, a human member of the Wnt8 family that 
they termed WNT8B was characterized on the basis of the very high sequence similarity 
(90-91% identity) of the inferred protein to those encoded by ihtXenopus and zebrafish 
Wnt8b genes. The human cDNA encodes a 295-amino acid polypeptide that contains a 
C2H2 zinc finger-like motif. A predominant 1.9-kb mRNA was detected in a variety of 
adult and fetal tissues. They used PCR typing of a human monochromosomal hybrid cell 
panel to map the gene to chromosome 10, and fluorescence in situ hybridization for 
localization at 1 0q24. 

. The full-length cDNA sequence and genomic organization of the human WNT8B 
gene was presented and reported studies of expression of the gene in human and mouse 
embryos. The WNT8B gene contains six exons separated by small introns, with the 
exception of intron 1 . The predicted protein has 351 amino acids. The gene is expressed 
predominantly as a transcript of approximately 2.1 kb. The human and mouse expression 
patterns appeared to be identical and were restricted to the developing brain, with the great 
majority of expression being found in the developing forebrain. In the latter case, 
expression was confined to the germinative neuroepithelium of three sharply delimited 
regions: the dorsomedial wall of the telencephalic ventricles (which includes the 
developing hippocampus), a discrete region of the dorsal thalamus, and the mammillary 
and retromammillary regions of the posterior hypothalamus. Expression in the developing 
hippocampus may suggest a role for WNT8B in patterning of this region, and 
subchromosomal localization of the human gene to 10q24 may suggest it as a candidate 
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gene for partial epilepsy (EPT; OMIM-600512) in families in which the disease has been 
linked to markers in this region. 

WNT1 is a member of a family of cysteine-rich, glycosylated signaling proteins 
that mediate diverse developmental processes such as the control of cell proliferation, 
5 adhesion, cell polarity, and the establishment of cell fates. Wntl was identified as an 
oncogene activated by the insertion of mouse mammary tumor virus in virus-induced 
mammary adenocarcinomas. Although Wntl is not expressed in the normal mammary 
gland, expression of Wntl in transgenic mice causes mammary tumors. To identify 
downstream genes in the WNT signaling pathway that are relevant to the transformed cell 

1 0 phenotype, A PCR-based cDNA subtraction strategy was used, suppression subtractive 

hybridization. It was reported that the identification of two genes, WISP1 and WISP2, that 
are upregulated in the mouse mammary epithelial cell line transformed by Wntl, but not 
by Wnt4. Together with a third related gene, WISP3, these proteins define a subfamily of 
the connective tissue growth factor family. Two distinct systems demonstrated WISP 

1 5 induction to be associated with the expression of WNT1 . WISP1 genomic DNA was 
amplified in colon cancer cell lines and in human colon tumors and its RNA 
overexpressed in 84% of the tumors examined compared with patient-matched normal 
mucosa. WISP3 also was overexpressed in 63% of colon tumors analyzed. In contrast, 
WISP2 showed reduced RNA expression in 79% of the tumors. These results suggested 

20 that WISP genes may be downstream of WNT1 signaling and that aberrant levels of WISP 
expression in colon cancer may play a role in colon tumorigenesis. 

It was found that the WISP1 cDNA encodes a 367-amino acid protein. Mouse and 
human WISP1 proteins are 84% identical; both have hydrophobic N-terminal signal 
sequences, 38 conserved cysteine residues, and 4 potential N-linked glycosylation sites. 

25 Alignment of the three human WISP proteins showed that WISP1 and WISP3 are most 
similar (42%), whereas WISP2 had 37% identity with WISP1 and 32% identity with 
WISP3. 

Uses of the Compositions of the Invention 

30 The above defined information for this invention suggests that MOL4 may 

function as a member of the "Wnt 8 family". Therefore, the novel nucleic acids and 
proteins identified here may be useful in potential therapeutic applications implicated in 
(but not limited to) various pathologies and disorders as indicated below. The potential 
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therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in neurodegenerative disorders, epilepsy, cancers including but 
not limited to brain tumor, colon cancer and breast cancer, developmental disorders, 
neural tube defects, and/or other pathologies and disorders. For example, a cDNA 
encoding the Wnt 8-like protein may be useful in gene therapy, and the Wnt 8-like protein 
may be useful when administered to a subject in need thereof. By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of 
patients suffering from neurodegenerative disorders, epilepsy, cancers including but not 
limited to brain tumor, colon cancer and breast cancer, developmental disorders, and 
neural tube defects,. The novel nucleic acid encoding Wnt 8-like protein, and the Wnt 8- 
like protein of the invention, or fragments thereof, may further be useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

MOL5 

The disclosed novel Beta Thymosin-like MOL5 nucleic acid of 215 nucleotides 
(also referred to as AC025535) is shown in Table 5A. An ORF begins with an ATG 
initiation codon at nucleotides 4-7 and ends with a TGA codon at nucleotides 211-213. A 
putative untranslated region upstream from the initiation codon and downstream from the 
termination codon is underlined in Table 5A, and the start and stop codons are in bold 
letters. 



Table 5A. MOL5 Nucleotide Sequence (SEQ ID NO:9) 

AGTATGGTCTCAGCCCAGCGTTTCACGAGTCTTCAAGC^ 
AACTTGTCAGAAGTGAAGTTTGAG&GGTC 

AAGGAAACTATCCAGCAGGAGAAATACGGTGTTCAAAC 
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The MOL protein encoded by SEQ ED NO:9 has 69 amino acid residues and is 
presented using the one-letter code in Table 5B. The Psort profile for MOL5 predicts that 
this sequence has a signal peptide and is likely to be localized at the mitochondrial 
intermembrane space with a certainty of 0.8800. Using the SIGNALP analysis, the protein 
5 of the invention does not appear to contain a predictable signal peptide. 



Table SB. Encoded MOL5 protein sequence (SEQ ID NO:10) 

MVSAQRFTSLQAFRLSLIKMSDNPNLSBV^ 

The disclosed nucleic acid sequence for MOL5 has 167 of 191 bases (87%) 
identical to a Homo sapiens Beta Thymosin mRNA (GENBANK-ID: 
10 D82345|acc:D82345)(E=5.1e~ 26 ). 

The full MOL5 amino acid sequence has 37 of 45 amino acid residues (82%) 
identical to, and 38 of 45 residues (84%) positive with, the 45 amino acid residue 
Thymosin beta protein from Homo sapiem (ptnr: PIR-ID.JC5274) (E= 1 .2e' H ). 

MOL5 also has homology to other proteins as shown in BLAST alignment results 
15 in Table 5C. 



Table SC. BLAST results for MOL5 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ref |NP_068832.1| 


thymosin, beta, 
identified in 
neuroblastoma 
cells [Homo 
sapiens] 


45 


37/45 
(82%) 


38/45 
(84%) 


5e-06 


pir| | 152084 


thymosin beta- 4 
precursor - rat 
(fragment) 


56 


27/39 
(69%) 


33/39 
(84%) 


2e-04 


sp | P20065 | TYB4_MOUS 
E 


THYMOSIN BETA- 4 


50 


27/39 
(69%) 


33/39 
(84%) 


3e-04 


gb|AAA36746.l| 
(M92383) 


thymosin beta- 10 
[Homo sapiens] 


49 


24/40 
(60%) 


32/40 
(80%) 


0.002 


gb|AAB37l01.l| 
(U25684) 


thymosin beta- 
like protein 
[Rattus 
norvegicus] 


45 


31/39 
(79%) 


34/39 
(86%) 


0.002 



This information is presented graphically in the multiple sequence alignment given 
in Table 5D (with MOL5 being shown on line 1) as a ClustalW analysis comparing MOL5 
with related protein sequences. 

20 
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Table 5D Information for the ClustalW proteins: 



10 



1) MOL5 (SEQ ID NO: 10) 

2) ref |NP_068832 .l| thymosin, beta, identified in neuroblastoma cells 
[Homo sapiens] (SEQ ID NO: 46) 

3) pir||l52084 thymosin beta-4 precursor - rat (fragment) (SEQ ID NO:49) 

4) sp|P20065|TYB4_MOUSE THYMOSIN BETA-4 (SEQ ID NO: 50) 

5) gb|AAA36746.l| (M92383) thymosin beta-10 [Homo sapiens] (SEQ ID NO:51) 

6) gb|AAB37101.l| (U25684) thymosin beta-like protein [Rattus norvegicus] 
(SEQ ID NO: 52) 



10 



|....| 



MOL5 Prote MVSAQRFTSL QAFRLSLI 

NP_068832. 

LFA QLAQLLPA' 

--- MLLPA' 

dcf: 



152084 
P20065 
M92383 
U25684 




60 



KETI £QE 
KETI gQE 
KETI SqE 
KETI ?QE 

ketiSqe 

KETIgQE 



JYG 59 

Sec 41 

3QA 53 

aQA 47 

3RS 46 

2EY 41 



70 



MOI»5 Prote VQTSYNGGWA 69 

NP_0 68832. VQTS 45 

152084 GES 56 

P20065 Ggsj 50 

M92383 EI& 49 

025684 NQRS 45 



. Thymosin-beta-4 induces the expression of terminal deoxynucleotidyl transferase 

1 5 activity in vivo and in vitro, inhibits the migration of macrophages, and stimulates the 

secretion of hypothalamic luteinizing hormone-releasing hormone. It was noted that the 

protein was originally isolated from a partially purified extract of calf thymus, thymosin 

fraction 5, which induced differentiation of T cells and was partially effective in some 

immuno-compromised animals. Further studies demonstrated that the molecule is 

20 ubiquitous; it had been found in all tissues and cell lines analyzed. It is found in highest 

concentrations in spleen, thymus, lung, and peritoneal macrophages. It was stated that 

thymosin-beta-4 is an actin monomer sequestering protein that may have a critical role in 

modulating the dynamics of actin polymerization and depolymerization in nonmuscle 

cells. Its regulatory role is consistent with the many examples of transcriptional regulation 

25 of T-beta-4 and of tissue-specific expression. Lymphocytes have a unique T-beta-4 

transcript relative to the ubiquitous transcript found in many other tissues and cells. It was 

stated that rat thymosin-beta-4 is synthesized as a 44-amino acid propeptide which is 
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processed into a 43 -amino acid peptide by removal of the first methionyl residue. The 
molecule does not have a signal peptide. Human thymosin-beta-4 has a high degree of 
homology to rat thymosin-beta-4; the coding regions differ by only 9 nucleotides, and 
these are all silent base changes. 

5 By differential screening of a cDNA library prepared from leukocytes of an acute 

lymphocytic leukemia patient, a cDNA encoding thymosin-beta-4 was isolated. Using 
Northern blot analysis, the expression of the 830-nucleotide thymosin-beta-4 mRNA in 
various primary myeloid and lymphoid malignant cell lines and in hemopoietic cell lines 
was studied. It was stated that the pattern of thymosin-beta-4 gene expression suggests that 
10 it may be involved in an early phase of the host defense mechanism. 

A cDNA clone for the human interferon-inducible gene 6-26 was isolated and 
showed that its sequence was identical to that for the human thymosin-beta-4 gene. By use 
of a panel of human rodent somatic cell hybrids, it was shown that the 6-26 cDNA 
recognized seven genes, members of a multigene family, present on chromosomes 1, 2, 4, 

15 9, 1 1, 20, and X. These genes are symbolized TMSL1, TMSL2, etc., respectively. Li et al. 
(1996) established that in the mouse there is a single Tmsb4 gene and that the lymphoid- 
specific transcript is generated by extending the ubiquitous exon 1 with an alternate 
downstream splice site. By interspecific backcross mapping, they located the mouse gene, 
which they symbolized Ptmb4, to the distal region of the mouse X chromosome, linked to 

20 Btk and Gja6. Thus, the human gene could be predicted to reside on the X chromosome in 
the general region of Xq21.3-q22, where BTK is located. By analysis of somatic cell 
hybrids, the thymosin-beta-4, or TB4X, gene were mapped to the X chromosome. They 
noted that a homologous gene, TB4Y, is present on the Y chromosome. 

It was stated that prostate carcinoma is the most prevalent form of cancer in males 

25 and the second leading cause of cancer death among older males. The use of the serum 

prostate-specific antigen test permits early detection of human prostate cancer; however, 

early detection has not been accompanied by an improvement in determining which 

tumors may progress to the metastatic stage. The process of tumor metastasis is a 

multistage event involving local invasion and destruction of extracellular matrix; 

30 intravasation into blood vessels, lymphatics or other channels of transport; survival in the 

circulation; extravasation out of the vessels into the secondary site; and growth in the new 

location. Common to many components of the metastatic process is the requirement for 

tumor cell motility. A well-characterized series of cell lines that showed varying 
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metastatic potential was developed from the Dunning rat prostate carcinoma. A direct 
correlation between cell motility and metastatic potential in the Dunning cell lines was 
shown. In studies comparing gene expression in poorly and highly motile metastatic cell 
lines derived from Dunning rat prostate carcinoma using differential mRNA display, Bao 
5 et al. (1 996) found a novel member of the thymosin-beta family of actin-binding 

molecules. The molecule, named thymosin-beta- 15 by them, was found to deregulate 
motility in prostate cells directly. In addition, it was expressed in advanced human prostate 
cancer specimens, but not in normal human prostate or benign prostatic hyperplasia, 
suggesting its potential use as a new marker for prostate carcinoma progression. Bao et al. 
1 0 (1 996) found that thymosin-beta- 1 5 levels correlated positively with the Gleason tumor 
grade. Coffey (1996) pointed out that the upregulation of thymosin-beta- 15 as a positive 
motility factor and the down regulation of the motility suppressor KAI1 (OMIM- 600623) 
provide the 'yin and yang 1 for metastasis; he speculated that these pathways may provide a 
new target for therapy. 

1 5 Angiogenesis is an essential step in the repair process that occurs after injury. In a 

study, the angiogenic thymic peptide thymosin beta4 (Tbeta4) enhanced wound healing in 
a rat full thickness wound model was examined. Addition of Tbeta4 topically or 
intraperitoneally increased reepithelialization by 42% over saline controls at 4 d and by as 
much as 61% at 7 d post- wounding. Treated wounds also contracted at least 1 1% more 

20 than controls by day 7. Increased collagen deposition and angiogenesis were observed in 
the treated wounds. We also found that Tbeta4 stimulated keratinocyte migration in the 
Boyden chamber assay. After 4-5 h, migration was stimulated 2-3-fold over migration 
with medium alone when as little as 10 pg of Tbeta4 was added to the assay. These results 
suggest that Tbeta4 is a potent wound healing factor with multiple activities that may be 

25 useful in the clinic. 

Uses of the Compositions of the Invention 

The above defined information for this invention suggests thatMOL5 may 

function as a member of a "Beta Thymosin family". Therefore, the novel nucleic acids and 

30 proteins identified here may be useful in potential therapeutic applications implicated in 

(but not limited to) various pathologies and disorders as indicated below. The potential 

therapeutic applications for this invention include, but are not limited to: protein 

therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 

targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
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delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in cancer including but not limited to prostate cancer, 
5 immunological and autoimmune disorders {i.e., hyperthyroidism), angiogenesis and 
wound healing, modulation of apoptosis, neurodegenerative and neuropsychiatric 
disorders, age-related disorders, and other pathological disorders involving spleen, thymus, 
lung, and peritoneal macrophages and/or other pathologies and disorders. For example, a 
cDNA encoding the Beta Thymosin-like protein may be useful in gene therapy, and the 

10 Beta Thymosin-like protein may be useful when administered to a subject in need thereof. 
By way of nonlimiting example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from cancer including but not limited to 
prostate cancer, immunological and autoimmune disorders (i.e., hyperthyroidism), 
angiogenesis and wound healing, modulation of apoptosis, neurodegenerative and 

1 5 neuropsychiatric disorders, age-related disorders, and other pathological disorders 

involving spleen, thymus, lung, and peritoneal macrophages. The novel nucleic acid encoding 
Beta Thymosin-like protein, and the Beta Thymosin-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence 
or amount of the nucleic acid or the protein are to be assessed. These materials are further 

20 useful in the generation of antibodies that bind immunospecifically to the novel substances 
of the invention for use in therapeutic or diagnostic methods. 

MOL6 

MOL6a 

The disclosed novel Trypsin-like MOL6a nucleic acid of 730 nucleotides (also 
25 referred to as GM_87760758_A) is shown in Table 6A. An open reading begins with an 
ATG initiation codon at nucleotides 8-10 and ends with a TGA codon at nucleotides 713- 
71 5. A putative untranslated region upstream from the initiation codon and downstream 
from the termination codon are underlined in Table 6A, and the start and stop codons are 
in bold letters. 

30 

Table 6A. MOL6a Nucleotide Sequence (SEQ ID NO:l 1) 

GATGftCC ATGAAATATGTCTTCTATTTGGGTGTCCTCGCTC 
AqAAGACCCTGCTCCCTATTTGGTGTACCTCAAGTCT 
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CTGGGTGCTGGCCCCAGCTCACTGCTATTTACC 

AGACX3GTACTGAACAGACAATTAACCCGATTCAGATC^^ 

TGACCTC^TGCTCATCAAGCrGGCTAAGCCTGCC^TGCTCAATCCCAAAGT 

CAATGTCAGGCCAGGCACTGTCTGTCTACTX^ 

CTTGCGGCAGAACCTGGAGGCCCCCGTGATGTCTGATCGAGAATC 

GAATTCCTTATGTGTGAAATTTGTGAAAGTATTCAGCCGAATTTTTGGGGAGGTGGCCGT 

CAAAGACAAGCTCCAGGGAATCGAGGTGGGGCACTTCATGGGAGGGGACGTCGGCATCTACA 

ATATGTATCCTGGATTGAGAACACTGCTAAGGACAAGTG AGACCCTA C TTCTCCC 
1 *~ 

The disclosed nucleic acid sequence has 354 of 581 bases (60%) identical to a Mus 
musculus prepro-TrypsininogenmRNA(GENBANK-ID: MMTRYAR|acc:X04574) (E 
value = 9.9e- 24 ). 

5 The MOL6a protein encoded by SEQ ID NO: 1 1 has 235 amino acid residues, and 

is presented using the one-letter code in Table 6B (SEQ ID NO: 12). The Psort profile for 
MOL6a predicts that this sequence has a signal peptide and is likely to be localized on the 
outside with a certainty of 0.3700. The most likely cleavage site for a peptide is between 
amino acids 19 and 20, ADS-SV based on the SignalP result. 

10 

Table 6B. Encoded MOL6a protein sequence (SEQ ID NO: 12). 

MKYVFYLGVLAGTFFFADSSVQKEDPAPYLVYLK^^ 

EQTINPIQIVRYWOTSHSAPQDDLMLIKLAKPAMLOT 

LEAPVMSDI^CQKTEQGKSHRNSLCVKFVKVFSRIFGEVA 

ENTAKDK 

The full amino acid sequence of MOL6a was found to have 79 of 208 amino acid 
residues (37%) identical to, and 118 of 208 residues (56%) positive with, the 248 amino 
acid residue TRIPSINOGEN I-Pl PRECURSOR (EC 3.4.21.4) protein from Gallus 
15 gallus (ptnr: SWISSNEW--ACC: Q90627) (E value = Lie- 33 ). 

MOL6b 

The disclosed novel Trypsin-like MOL6b nucleic acid of 720 nucleotides (also 
referred to as CG54548-03) is shown in Table 6C. An open reading begins with an ATG 
initiation codon at nucleotides 5-7 and ends with a TGA codon at nucleotides 710-712. A 
20 putative untranslated region upstream from the initiation codon and downstream from the 
termination codon are underlined in Table 6C, and the start and stop codons are in bold 
letters. 



Table 6C. MOL6b Nucleotide Sequence (SEQ ID NO:152) 

TACCATGAAATATGTCTTCTATTTGGGTGTCCTCGC 

AGACCCTGCTCCCTATTTGGTGTACCTCAAGTCTCACTTCAACCCCTGTGTGGGCX3TCCTCATCAAAC 

GGTGCTGGCCCCAGCTCACTGCTATTTACCAAATCTGAAAG 

CGGTACTGAACAGAGAATTAACCCCACTCAGAT 
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CCTCATGCT(^TGAAGCTGGCTAAGCCTGCCA 
TGTCAGGCCAGGCACTGTCTGTCTACTCTCAGGT^^ 

GCGGCAGAACCTGGAGG CC C C CG TGATG TCTGATCGAGAATGCCAAAAAACAGAAC^AGGAAAAAG CCACAGGAA 
TTCCTTATOTGTGAAATTTGTGAAAGTATTCAGCCGAATTTTTGGGGAGGTC 
AGACAAGCTCCAGGGAATCGAGGTGGGGCACTTCATGGGAGGGGACGTCGGCATCT 
TGTATCCTGGATTGAGAACACTGCTAAGGACAAGTGAGACCGTAA 



The MOL6b protein encoded by SEQ ID NO: 152 has 235 amino acid residues, and 
is presented using the one-letter code in Table 6D (SEQ ID NO: 1 53). 



Table 6D. Encoded MOL6b protein sequence (SEQ ID NO: 153). 

MK YVF YLGVLAGT F F FAD S S VQKEDP AP YLVYL KS HFNP CVG VL I KPS WVLAP AH C YLPNLKVMLGNF KSRVRDGT 

EQTINPIQIVRYWNYSHSAPQDDLMLIKIaAKPAMLNPKVQPLPLATTNVRPGTVCLLS 

LEAPVMSDRECQKTEQGKSHRNSLCVKFVKVFSRIFGEVAV^ 

ENTAKDK 



MOL6c 

The disclosed novel Trypsin-like MOL6c nucleic acid of 516 nucleotides (also 
referred to as 246861979) is shown in Table 6E. An open reading begins with an CGC 
initiation codon at nucleotides 1-3 and ends with a GCGcodon at nucleotides 514-516. A 
putative untranslated region upstream from the initiation codon and downstream from the 
termination codon are underlined in Table 6E, and the start and stop codons are in bold 
letters. Because the start and stop codons of MOL6c are not traditioonal initiation and 
termination codons, MOL6c could be a partial reading frame extending further in the 5' 
and/or 3' directions. 



Table 6E. MOL6c Nucleotide Sequence (SEQ ID NO:154) 

CGCGGATCC^C(^TGAAATATGTCTTCTATTTGGGTGTCCTCGCTGGGACATTTTTCTTTGCTGACTCATCTGTT 

CAGAAAGAAGACCCTGCTCCCTATTTGGTGTACCTC 

CCCAGCTGGGTGCTGGCCCCAGCTCACTGCTATTTA^ 

GTCAGAGACGGTACTGAACAGACAATTAACCCC^TTCAGATCGTCCGCTACTGGAACTACAGTCATAG 

CAGGATGACCTCATGCTCATCAAGCTGGCTAAGCCTC 

ACCACCAATGTCAGGCCAGGCACTGTCTGTCT^ 

CCTGACTTGCGGCAGAACCTGGAGGCCCCCGTGATGTCTGATCGAGAATGCCAAAAACTCGAGGCG 



The MOL6c protein encoded by SEQ ID NO: 154 has 172 amino acid residues, and 
is presented using the one-letter code in Table 6F (SEQ ID NO: 155). 



Table 6F. Encoded MOL6c protein sequence (SEQ ID NO:155). 

RGSTMKYVFYLGVIAGTFFFADSSVQKEDPAPYLVYLKSH 
RDGTEQTINP IQ I VRYWNYSHS APQDDLML I KLA^ 

LRQNLEAPVMSDRECQKLEA 
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MOL6d 

The disclosed novel Trypsin-like MOL6d nucleic acid of 600 nucleotides (also 
referred to as 246862070) is shown in Table 6G. An open reading begins with an CGC 
initiation codon at nucleotides 1-3 and ends with a GCG codon at nucleotides 598-600. A 
putative untranslated region upstream from the initiation codon and downstream from the 
termination codon are underlined in Table 6G, and the start and stop codons are in bold 
letters. Because the start and stop codons of MOL6d are not traditioonal initiation and 
termination codons, MOL6d could be a partial reading frame extending further in the 5' 
and/or 3' directions. 



Table 6G. MOL6d Nucleotide Sequence (SEQ ID NO: 156) 

CGCGGATCCGGCGTCCTCATCAAACCCAGCTGGGTGCTC 
ATGCTGGGAAATTTCAAGAGGAGAGTCAGAGACGGT 
TGGAACTAC^GTCATAGCGCCCCACAGG^ 
AAAGTCCAGCCCCTTCCCCTCGCCACCACCAATGTC 

AGCCAAGAAAACAGTGGCCGACACCCTGACTTGCGGCAGAACCTGGAGGCCCCCGTGATGTCTGATCGAGAATGC 
CAAAAAACAGAACAAGGAAAAAGCCACAGGAATTCCTTATC 

GGGGAGGTGGCCGTTGCTACTGTCATCTGCAAAGACAAGCTCCAGGGAATCGAGGTGGGGCACTTCATGGGAGGG 
GACGTCGGCATCTACACCAATGTTTACAAATATGTATCCTGGATTGAGAACACTGCTAAGGACAAGCTCGAGGCG 



The MOL6d protein encoded by SEQ ID NO: 1 56 has 200 amino acid residues, and 
is presented using the one-letter code in Table 6H (SEQ ID NO: 157). 



Table 6H. Encoded MOL6d protein sequence (SEQ ID NO:157). 

RGSGVLIKPSWVLAPAHCYLPNLKVMLGNFKSRTODGTE 
VQPLPIATTNTOPGTVCLLSGLDWSQENSGRHPDLRQNL 

VAVATVI CKDKLQGI E VGHFMGGDVG I YTNVYKYVS W I ENTAKDKLEA 



MOL6a also has high homology to the proteins shown in the BLAST data in Table 

61. 



SNP analysis of MOL6a is described in Example 2. 



Table 6L BLAST results for MOL6a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|2499862|sp|Q9062 
7 | TRY1_CHICK 


TRYPSIN I-Pl 
PRECURSOR 


248 


79/208 
(37%) 


118/208 
(55%) 


2e-31 


gi|2H8087|pir| |S55 
067 


trypsin (EC 
3.4.21.4) I 
precursor, 
pancreatic - 
chicken 


248 


78/208 
(37%) 


117/208 
(55%) 


5e-31 


gi | 6678439 |ref|NP 0 
33456. 1| 


trypsin 2 [Mus 
musculus] 


246 


77/215 
(35%) 


115/215 
(52%) 


8e-29 
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ai 1 1633123 1 Ddb 1 1SLW 


Phain A Pah 




74/212 


116 /212 


le-28 


IB 


Anionic N143h, 
ElSlh Trypsin 
Complexed To A86h 
Ecotin 




(34%) 


(53%) 





MOL6e 

In the present invention, the target sequence identified previously, MOL6a, 
Accession Number GMJ57760758_A, was subjected to the exon linking process to 
5 confirm the sequence. PGR primers were designed by starting at the most upstream 
sequence available, for the forward primer, and at the most downstream sequence 
available for the reverse primer. In each case, the sequence was examined, walking 
inward from the respective termini toward the coding sequence, until a suitable sequence 
that is either unique or highly selective was encountered, or, in the case of the reverse 

10 primer, until the stop codon was reached. Such suitable sequences were then employed as 
the forward and reverse primers in a PCR amplification based on library containing a wide 
range of cDNA species. The resulting amplicon was gel purified, cloned and sequenced to 
high redundancy to provide the sequence reported below, which is designated MOL6e, 
Accession Number GM_87760758_A_da 

1 5 The disclosed novel Trypsin-like MOL6e nucleic acid of 730 nucleotides (also 

referred to as GM_87760758_A_da) is shown in Table 6 J. An open reading frame begins 
with an ATG initiation codon at nucleotides 8-10 and ends with a TGA codon at 
nucleotides 713-715. A putative untranslated region upstream from the initiation codon 
and downstream from the termination codon are underlined in Table 6 J, and the start and 

20 stop codons are in bold letters. 



Table 6 J. MOL6e Nucleotide Sequence (SEQ ID NO:13) 

GATCACG &TGAAATATGTCTTCTATTTGGGTGTCC 

AGAAGACCCTGCTCCCTATTTGGTGTACCTCAAGTCTCACTTCAACCCCTGTC 

CTGGGTGCTGGCCCCAGCTCACTGCTATTTACCAAATCTGAAAGTGATGCTGGGAAATTTC^GAGCAGAGTCAG 
AGACGGTACTGAACAGACAATTAACCCCATTCAGAT 
1 TGACCTCATGCTGATGAAGCTGGCTAAGCCTGCG 
C^TGTCAGGCCAGGCACTGTCTGTCTACTCTCAGGTTTGGACTCGAGCCA 
CTTGCGGCAGAACCTGGAGGCCCCCGTGATGTCTGATCGAGAATGC 

GAATTCCTTATGTGTGAAATTTGTGAAAGTATTC^GCCGAATTTTTGGGGAGGTGGCCGTTGCTACTGTC^T^ 
CAAAGACAAGCTCCAGGGAATCGAGGTGGGGCACTTCATGGGAGGGGACG 

ATATGTATCCTGGATTGAGAACACTGCTAAGGACAAGTGAGACCCTACTTCTCCC 

The MOL6e protein encoded by SEQ ID NO: 13 has 235 amino acid residues, and 
is presented using the one-letter code in Table 6K (SEQ ID NO: 14). The Psort profile for 
25 MOL6a predicts that this sequence has a signal peptide and is likely to be localized on the 
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outside with a certainty of 0.3700. The most likely cleavage site for a peptide is between 
amino acids 19 and 20 based on the SignalP result. 



Table 6K. Encoded MOL6e protein sequence (SEQ ID NO:14). 

MK^AfFYLGVLAGTFFFADSSVQKEDP 
EQTINPIQIVRYWNYSHSAPQDDLMLIKLAKPA^ 

LEAPVMSDRECQKTEQGKSHRNSLC^KFVKVFSRIFGEVAVATVICKDKLQGIEVGHFMGGDVGIYTNVY^ 
ENTAKDK 



5 The full amino acid sequence of MOL6e was found to have homology with several 



proteins including those disclosed in the BLASTP data in Table 6L. 



Table 6L. BLAST results for MOL6e 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
s (%) 


Expect 


ACC:Q90627 


TRYPSIN I -PI 
PRECURSOR (EC 
3.4.21.4) - 
Gallus gallus 
(Chicken) 


248 


79/208 
(37%) 


118/208 
(56%) 


3.8e-34 


PIR-ID:S55067 


trypsin (EC 
3.4.21.4) I 
precursor, 
pancreatic - 
chicken 


248 


78/208 
(37%) 


117/208 
(55%) 


7.9e-34 


ACC:Q90628 


TRYPSIN I-P38 
PRECURSOR (EC 
3.4.21.4) - 
Gallus gallus 
(Chicken) 


248 


78/208 
(37%) 


117/208 
(56%) 


1.0e-33 


ACC:P07477- 


TRYPSIN I 
PRECURSOR (EC 
3 .4.21.4) 
(CATIONIC 
TRYPSINOGEN) - 
Homo sapiens 
(Human) 


247 


76/212 
(35%) 


112/212 
(52%) 


1.3e-31 



MOL6e also has high homology to the proteins shown in the BLASTX alignment 
10 data in Table 6M. 



Table 6M. BLASTX results for MOL6e 






Smallest 








Sum 




Reading 


High 


Prob 




Sequences producing High- scoring Segment Pairs: Frame 


Score 


P(N) 


N 


ptnr:SWISSPROT-ACC:Q90627 TRYPSIN I-Pl PRECURSOR (EC 3 . +2 


372 


2.3e-33 


1 


ptnr:PIR-ID:S55067 trypsin (EC 3.4.21.4) I precursor, .+2 


369 


4.7e-33 


1 


ptnr:SWISSPROT-ACC:Q90628 TRYPSIN I-P38 PRECURSOR (EC .+2 


368 


6.0e-33 


1 


ptnr:SWISSPROT-ACC:P07146 TRYPSIN II, ANIONIC PRECURSO.+2 


350 


4.9e-31 


1 


ptnr:SWISSPROT-ACC:P07477 TRYPSIN I PRECURSOR (EC 3. 4.. +2 


348 


7.9e-31 


1 


ptnr : SPTREMBL-ACC : Q9R0T7 PANCREATIC TRYPSIN - Mus muse . +2 


348 


7.9e-31 


1 


ptnr:SWISSPR0T-ACC:P1595l TRYPSIN III PRECURSOR (EC 3 . . +2 


347 


1.0e-30 


1 
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MOL6f 

The disclosed novel Trypsin-like MOL6f nucleic acid of 390 nucleotides (also 
referred to as 256801454) is shown in Table 6BBA. An open reading begins with an CGC 
initiation codon at nucleotides 1-3 and ends with a GCG codon at nucleotides 388-390. 
5 Because the start and stop codons of MOL6f are not traditioonal initiation and termination 
codons, MOL6f could be a partial reading frame extending further in the 5 s and/or 3 s 
directions. 



Table 6BBA. MOL6f Nucleotide Sequence (SEQ ID NO:176) 

CGCGGATCCGX3CGTCCTCATCAAACCC 
ATGCTGGGAAATTTCAAGAGCAGAGTCAGAGAOT^ 
TGGAACTACAGTCATAGCGCCCCACAGGATGACCTC^ 
AAAGTCCAGCCCCTTCCCCTCGCCACCAC^ 

AGCCAAGAAAACAGTGGCCGACACCCTGACTTGCGGCAGAACCTGGAGGCCCCCGTGATGTCTGATCGAGAATGC 
CAAAAACTCGAGGCG 



1 0 The MOL6f protein encoded by SEQ ID NO: 1 56 has 130 amino acid residues, and 

is presented using the one-letter code in Table 6BBB (SEQ ID NO: 157). 



Table 6BBB. Encoded MOL6f protein sequence (SEQ ID NO:177). 

RGSGVLIKPSWVLAPAHCYLPNLKVMLGNPKSRVRDGTEQTINPIQIVRYWNYSHSAPQD 

VQPLPIiATTNVRPGTVCLLSGLDWSQENSGRHPDLRQNLEAPVMSDRECQKLEA 



15 This information is presented graphically in the multiple sequence alignment given 

in Table 6N (with MOL6a being shown on line 1 and MOL6e being shown on line 2) as a 
ClustalW analysis comparing MOL6 with related protein sequences. 

Table 6N Information for the ClustalW proteins: 



20 1) MOLSa (SEQ ID NO: 12) 

2) MOL6e (SEQ ID NO: 14) 

3) gi| 2499862 |sp|Q90627|TRYl_CHICK TRYPSIN I-Pl PRECURSOR (SEQ ID N0:53) 

4) gi|2118087|pir| |S55067 trypsin (EC 3.4.21.4) I precursor, pancreatic - 
chicken (SEQ ID NO: 54) 

25 5) gi| 6678439 |ref |NP_033456 .l| trypsin 2 [Mus musculus] (SEQ ID NO:55) 

6) gi j 1633123 jpdbj 1SLW|B Chain' B, Rat Anionic N143h, E151h Trypsin 
Complexed To A86h Ecotin (SEQ ID NO: 56) 



10 20 30 40 50 60 



MOL6a Prot 
MOL6e Prot 
Q90627 
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MOL6e also contained several single polynucleotide polymorphisms described in 
Table 60. 



Table 60. SNP for MOL6e 


Position 


Nucleotide Change 


Number of Occurrences 


70 


OA 


2 


70 


OG 


6 


261 


T>C 


2 


406 


A>C 


2 


573 


G>T 


2 


585 


OT 


2 


737 


A>G 


4 



Trypsin (EC 3.4.21.4 ), like elastase, is a member of the pancreatic family of serine 
proteases. The gene encoding trypsin- 1 (TRY1) is also referred to as serine protease-1 
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(PRSS1). MacDonald et al. (1982) reported nucleotide sequences of cDNAs representing 2 
pancreatic rat trypsinogens. Using a rat cDNA probe, Honey et al. (1984, 1984) found that 
a 3.8-kb DNA fragment containing human trypsin- 1 gene sequences cosegregated with 
chromosome 7, and assigned the gene further to 7q22-7qter by study of hybrids with a 
5 deletion of this segment. The trypsin gene is on mouse chromosome 6 (Honey et al., 

1984). Carboxypeptidase A and trypsin are a syntenic pair conserved in mouse and man. 
Emi et al. (1986) isolated cDNA clones for two major human trypsinogen isozymes from a 
pancreatic cDNA library. The deduced amino acid sequences had 89% homology and the 
same number of amino acids (247), including a 15-amino acid signal peptide and an 8- 
10 amino acid activation peptide. Southern blot analysis of human genomic DNA with the 
cloned cDNA as a probe showed that the human trypsinogen genes constitute a family of 
more than ten, some of which may be pseudogenes or may be expressed in other stages of 
development. 

Rowen et al. (1996) found that there are eight trypsinogen genes embedded in the 

1 5 beta T cell receptor locus or cluster of genes (TCRB; OMIM- 1 86930), which maps to 
7q35. In the 685-kb DNA segment that they sequenced they found five tandemly arrayed 
10-kb locus-specific repeats (homology units) at the 3 -prime end of the locus. These 
repeats exhibited 90 to 91% overall nucleotide similarity, and embedded within each is a 
trypsinogen gene. Alignment of pancreatic trypsinogen cDNAs with the germline 

20 sequences showed that these trypsinogen genes contain five exons that span approximately 
3.6 kb. Further analyses revealed 2 trypsinogen pseudogenes and one relic trypsinogen 
gene at the 5-prime end of the sequence, all in inverted transcriptional orientation. They 
denoted eight trypsinogen genes Tl through T8 from 5-prime to 3-prime. Rowen et al. 
(1996) found that only two of three pancreatically expressed trypsinogen cDNAs 

25 correspond to trypsinogen genes in the TCRB locus; T4 was denoted trypsinogen 1 and T8 
was denoted trypsinogen 2 (OMIM- 601564). The third pancreatic cDNA, identified 
independently as trypsinogen 3 (Tani et al., 1990) and 4 (Wiegand et al., 1993), is distinct 
from the third apparently functional trypsinogen gene (T6) in the TCRB locus but related 
to the other pancreatic trypsinogens. Rowen et al. (1996) stated that the T6 gene is deleted 

30 in a common insertion-deletion polymorphism; if it is functional, its function is apparently 
not essential. Some of the trypsinogen genes are expressed in nonpancreatic tissues where 
their function is unknown. Rowen et al. (1 996) noted that the intercalation of the 
trypsinogen genes in the TCRB locus is conserved in mouse and chicken, suggesting 
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shared functional or regulatory constraints, as has been postulated for genes in the major 
histocompatibility complex (such as class I, II, and III genes) that share similar long-term 
organizational relationships. 

Rowen et al. (1996) mapped the gene corresponding to the third pancreatic 
5 trypsinogen cDNA by fluorescence in situ hybridization. They used a cosmid clone 
containing 3 trypsinogen genes. Strong hybridization to chromosome 7 and weaker 
hybridization to chromosome 9 were observed. They isolated and partially sequenced 4 
cosmid clones from the chromosome 9 region. They found that the region represents a 
duplication and translocation of a DNA segment from the 3 -prime end of the TCRB locus 

1 0 that includes at least seven V(beta) elements and a functional trypsinogen gene denoted 
T9. The assignment of the PRSS1 gene to 7q35 is established by the demonstration of its 
sequence within the sequence of the 'locus' (OMIM- 186930) for the T-cell receptor beta- 
chain (Rowen et al., 1996). It is further supported by the linkage between microsatellite 
markers in the 7q35 region and hereditary pancreatitis (OMIM- 167800) and the 

1 5 demonstration of mutations in the PRSS1 gene in hereditary pancreatitis. 

Whitcomb et al. (1996) stated that the high degree of DNA sequence homology 
(more than 91%) present among this cluster of five trypsinogen genes identified by Rowen 
et al. (1996) demanded that highly specific sequence analysis strategies be developed for 
mutational screening in families with hereditary pancreatitis. This was necessary to ensure 

20 that each sequencing run contained only the two alleles corresponding to a single gene, 

thereby permitting detection of heterozygotes in this autosomal dominant disorder, and not 
a dozen or more alleles from multiple related trypsinogen-like genes, which would make 
detection of heterozygotes nearly impossible. In a family with hereditary pancreatitis, 
Whitcomb et al. (1996) found that affected individuals had a single G-to-A transition 

25 mutation in the third exon of cationic trypsinogen (276000.0001). This mutation was 

predicted to result in an argl 05-to-his substitution in the trypsin gene (residue number 117 
in the more common chymotrypsin number system). Subsequently, the same mutation was 
found in a total of five different hereditary pancreatitis kindreds (four from the U.S. and 
one from Italy) containing a total of 20 affected individuals and six obligate carriers. The 

30 mutation was found in none of the obligate unaffected members (individuals who married 

into the family). Subsequent haplotyping revealed that all four of the American families 

displayed the same high risk haplotype over a 4-cM region encompassing seven STR 

markers, confirming the likelihood that these kindreds shared a common ancestor, 
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although no link could be found through eight generations. A fifth family from Italy 
displayed a unique haplotype indicating that the same mutation had occurred on at least 2 
occasions. The G-to-A mutation at codon 117 created a novel enzyme recognition site for 
AflHI which provided a facile means to screen for the mutation. As with the obligate 
unaffected members of the pancreatitis kindreds, none of 140 controls possessed the G-to- 
A mutation as assayed by the lack of AflHI digestion of the amplified exonic DNA. 

Failure to thrive, nutritional edema, and hypoproteinemia with normal sweat 
electrolytes were features of 2 affected male infants reported by Townes (1965) and 
Townes et al. (1967). A protein hydrolysate diet was beneficial. A male sib of the first 
patient reported by Townes (1965) had died, apparently of the same condition. Morris and 
Fisher (1967) reported an affected female who also had imperforate anus. The clinical 
picture in enterokinase deficiency (OMIM- 226200) is closely similar; however, the defect 
is not in the synthesis of trypsinogen but in the synthesis of the enterokinase which 
activates proteolytic enzymes produced by the pancreas. Oral pancreatin represents a 
therapeutically successful form of enzyme replacement (Townes, 1972). 

Since hereditary pancreatitis has been mapped rather precisely to 7q35 and since a defect 
in the trypsinogen gene has been identified in hereditary pancreatitis, the assignment of the 
trypsinogen gene can be refined from 7q32-qter to 7q35. 

Ferec et al. (1999) studied 14 families with hereditary pancreatitis and found 
mutations in the PRSS1 gene in 8 families. In 4 of these families, the mutation (Rl 17H; 
276000.0001) had been described by Whitcomb et al. (1996). Three novel mutations were 
described in 4 other families. 
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Sahin-Toth etal. (1999) studied the roles oftheR117H and N2 II (276000.0002) 
mutations in hereditary pancreatitis. They stated that the Rl 17H mutation is believed to 
cause pancreatitis by eliminating an essential autolytic cleavage site in trypsin, thereby 
rendering the protease resistant to inactivation through autolysis. Sahin-Toth et al. (1999) 
5 demonstrated that the Rl 1 7H mutation also significantly inhibited autocatalytic 

tripsinogen breakdown under Ca(2+)-free conditions and stabilized the zymogen form of 
rat trypsin. Taken together with findings demonstrating that the N21I mutation stabilized 
rat trypsinogen against autoactivation and consequent autocatalytic degradation, the 
observations suggested a unifying molecular pathomechanism for hereditary pancreatitis 
1 0 in which zymogen stabilization plays a central role. 

Uses of the Compositions of the Invention 

The above defined information for this invention suggests that this Trypsin-like 
protein may function as a member of a "Trypsin family". Therefore, the novel nucleic 
acids and proteins identified here may be useful in potential therapeutic applications 

15 implicated in (but not limited to) various pathologies and disorders as indicated below. 
The potential therapeutic applications for this invention include, but are not limited to: 
protein therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, 
drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy 
(gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all 

20 tissues and cell types composing (but not limited to) those defined here. 

the nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in failure to thrive, nutritional edema, and hypoproteinemia, 
trypsinogen deficiency disease, chronic and heriditary pancreatitis, enterkinase 
defieciency, cancer and/or related pathologies and disorders and/or other pathologies and 

25 disorders. For example, a cDNA encoding the Trypsin-like protein may be useful in gene 
therapy, and the Trypsin-like protein may be useful when administered to a subject in need 
thereof. By way of nonlimiting example, the compositions of the present invention will 
have efficacy for treatment of patients suffering from failure to thrive, nutritional edema, 
and hypoproteinemia, trypsinogen deficiency disease, chronic and heriditary pancreatitis, 

30 enterkinase defieciency, cancer. The novel nucleic acid encoding Trypsin-like protein, 
and the Trypsin-like protein of the invention, or fragments thereof, may further be useful 
in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. These materials are further useful in the generation of 
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antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 



MOL7 

A novel nucleic acid encoding a Kallikrein-like-protein MOL7 was identified by 
TblastN using CuraGen Corporation's sequence file for MOL7 probes or homologs, and 
run against the Genomic Daily Files made available by GenBank. The nucleic acid was 
further predicted by the program GenScan™, including selection of exons. These were 
further modified by means of similarities using BLAST searches. The sequences were 
then manually corrected for apparent inconsistencies, thereby obtaining the sequences 
encoding the full-length protein. The disclosed novel MOL7 nucleic acid of 1 81 1 
nucleotides (also referred to as 30675745.0.499) is shown in Table 7A. An open reading 
frame begins with an ATG initiation codon at nucleotides 368-370 and ends with a TAG 
codon at nucleotides 1553-1555. A putative untranslated region upstream from the 
initiation codon and downstream from the termination codon are underlined in Table 7 A, 
and the start and stop codons are in bold letters. 



Table 7A. MOL7 Nucleotide Sequence (SEQ ID NO:15) 

ACAAATCCTTCTGTTGAACTCTACTGTGTCAGGCCAGCCTGAGTTCATTTCTCCTTGAGCAGGAACAGTT 
CATGGACGAACTCTGAGGACCATTCTGAGGACAAGAGGCATCCAGTGTCATGAGTGGAACATGCAGCATT 
TTATGGCTACAGAGTTAAGGCAAGGGTTGAATTCCACGAGTCAAAAAGCAGCCCTTTTCAGAGACCCAAC 
TCTCTGGGGTGCTCAGGGGCTTGGGCTGGATTGAGAAGAAAACTGACAAGAGTAAGCTGCCCTCTCTTCT 
CTGGCCATCT(^CAAACCACAGTGCGGGCCAACTGGTCCTGCCTCTTTACCACACAGAACCAAGCACTAG 
GGATAAGACAGCTGCCCA TGGTGTCCGCGGCGGGTCTCTCTGGGGATGGCAAGATGCGAGGGGTGCTCCT 
GGTGCTGCTCGGCCTTCTCTATTCTTCCACCAGTTGTGGCGTCCAGAAAGCTTCCGTTTTCTACGGTCCT 
GACCCCAAGGAGGGCTTGGTCAGCAGCATGGAGTTCCCGTGGGTGGTGTCGCTGCAGGACTCCCAGTACA 
CACACCTGGCTTTCGGCTGCATCCTGAGCGAGTTCTGGGTCCTCAGCATCGCATCCGCCATTCAGAACAG 
GAAGGACATTGTCGTTATAGTGGGTATAAGTAACATGGATCCTAGCAAGATTGCTCACACAGAGTATCCA 
GTCAATACCATCATCATCCATGAGGACTTTGATAACAACTCCATGAGCAACAACATAGCCCTCCTGAAGA 
CAGACACAGCGATGCATTTTGGCAACCTGGTCCAGTCCATCTGCTTCCTCGGCAG7VATGCTGCATACACC 
ACCAGTCTTGCAGAACTGCTGGGTGTCAGGATGGAATCCCACATCTGCAACAGGAAATCACATGACGATG 
AGTGTCCTGAGGAAAATCTTCGTGAAAGATCTTGACATGTGTCCCCTATACAAACTCCAGAAGACAGAAT 
GCGGCAGCCACACGAAAGAGGAAACCAAGACTGCCTGCTTGGGGGACCCAGGAAGCCCAATGATGTGCCA 
GCTACAGCAGTTCGATCTGTGGGTTCTGAGAGGAATCCTGAACTTCGGTGGTGAGACGTGCCCTGGCCTG 
TTTCTGTACACCAAGGTGGAAGACTACAGCAAATC 

TGTCCTCACTCCACCACTGGGAAAAGTTGATTTCTTTCTCCCACCATGGACCAAATGCCGCCATGACACA 
GAAGACATATTCTGATTCTGAACTGGGCCATGTTGGATCATACTTGCAGGGACAAAGAAGGACCATCACG 
CATTC^CGACTAGGAAACAGCTCTAGAGATAGTCTAGATGTTAGGGAGAAGGATGTAAAGGAATC^GGCA 
GGTCTCCTGAGGCGTCTGTACAACCCTTATACTATGACTATTACGGTGGGGAGGTGGGGGAAGGTAGGAT 
TTTTGCAGGTCAGAACAGGTTGTATCAGCCCGAAGAAATCATCTTGGTTTCCTTCGTGCTTGTTTTCTTT 
TGCAGCAGTATCTA GTCCAGGAGCTACCCCACCAAACTGAAGAGTAAACTGAGAATGCTGAGTGCCAGGC 
ATTCACCATGCTGTTTTGATGTCTGTTTTTGATAGTTGCA(^CTGGGGCTGCCACGGATAAGCCC^TGGC 
ATACACTGGGCTGGCTCTCCCTCCTCTATCCCTCTCCCAGGTGTGGGAAGGTCACTTTCACTATGCTTGT 
GAACTAAATGCTGGCTAACAAGTGTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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The MOL7 protein encoded by SEQ ID NO: 15 has 395 amino acid residues, and is 
5 presented using the one-letter code in Table 7B (SEQ ID NO: 1 6). The SignalP, Psort 
and/or Hydropathy profile for MOL7 predict that MOL7 has a signal peptide and is likely 
to be localized at the plasma membrane with a certainty of 0. 9190. The SignalP shows a 
signal sequence is coded for in the first 44 amino acids with the most likely cleavage site 
being between amino acids 30 and 3 1 . This is typical of this type of membrane protein. 
10 The molecular weight of MOL7 is 43815.7 Daltons. 



Table 7B. Encoded MOL7 protein sequence (SEQ ID NO: 16). 

MVSAAGLSGDGKMRGVLLVLLGLLYSSTSCGVQ 
FWVLSIASAIQNRKDIWIVGISNMDPSKIAOT 

LGI^LHTPPVLQNCWSGWNPTSATGNHMTMSVLRKIFVKDLDMCPLYKLQKTECGSHTKEETKTACLGDPGSPM 
MCQLQQFDLWVLRGILNFGGETCPGLFLYTK^ 

YSDSELGHVGSYLQGQRRTITHSRLGNSSRDSLDVREKDVKESGRSPEASVQPLYYDYYGGEVGEGRIFAGQNRL 
YQPEE IILVS FVLVFFCSS I 

MOL7 was found to have 290 of 290 amino acid residues (100 %) identical to the 
290 amino acid residue hypothetical 32.6 kD protein from Homo sapiens (human) 
1 5 (ACC:CAB70765). This protein has similarity to kallikrein. 

MOL7 shows significant homologies to human hypothetical 32.6 kD protein (a 
protein with similiarities to Kallikrein), as described in, but not limited to, the references 
below. 

Kallikreins are a subgroup of serine proteases and these proteolytic enzymes have 
20 diverse physiological functions in many tissues. Growing evidence suggests that many 

kallikreins are implicated in carcinogenesis. The human kallikrein gene family is localized 
on chromosome 19ql3.3-ql3.4 and currently includes three members: KLK1 or 
pancreatic/renal kallikrein, KLK2 or human glandular kallikrein and KLK3 or prostate- 
specific antigen (PSA). The latter two genes are almost prostate-specific and they are used 
25 for diagnosis and monitoring of prostate cancer and more recently, in breast cancer 

applications (Yousef et aL, Anticancer Res 1999 Jul-Aug;19(4B):2843-52). These new 
genes, like the already known kallikreins, may have utility for diagnosis, monitoring and 
therapeutics of various cancers including those of the breast, prostate and testis. 
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Monsees et al, Immunopharmacology 1999 Dec;45(l-3): 107-14, found that 
elements of the kallikrein-kinin system are present in rat seminiferous epithelium. Peptide 
hormones are involved in the paracrine regulation of several physiological processes. The 
paracrine peptide system may play a role in the regulation of Sertoli cell function or in the 
5 Sertoli cell-germ cell crosstalk, and therefore, be involved in mammalian reproduction, 
especially spermatogenesis. 

Chen et al, J Biol Chem 1996 Nov l;271(44):27590-4, found that the kallikrein- 
kinin system participates in blood pressure regulation. One of the kallikrein-kinin system 
components, kallikrein-binding protein, binds to tissue kallikrein and inhibits its activity 
10 in vitro. 

The glandular kallikreins are a distinct group of serine proteases with a molecular 
. weight of 25,000-40,000 and an ability to release vasoactive peptides from kininogen in 
vitro, although the kininogenase activity of different kallikreins is highly variable. The 
true physiologic role of specific kallikreins is often unrelated to the kininogenase activity. 

15 In the mouse a major site of kallikrein synthesis is the male submaxillary gland. Glandular 
kallikreins are also synthesized in the pancreas and kidney. The several kallikreins found 
in this tissue include epidermal growth factor binding protein (EGF-BP) and the gamma 
subunit of nerve growth factor (NGFG; 162040) which are responsible for the processing 
of EGF (131530) and NGF (162030), respectively. Although EGF-BP and NGFG exhibit 

20 strict substrate specificity, they share extensive amino acid sequence homology and 

immunologic crossreactivity. Mason et al (1983) concluded that the glandular kallikrein 
gene family comprises 25-30 highly homologous genes that encode specific proteases 
involved in the processing of biologically active peptides. All are closely linked on mouse 
chromosome 7 (assignment by Chinese hamster-mouse hybrid cell studies). Several 

25 human kallikrein genes have been isolated. 

Schedlich et al (1987) described a human glandular preprokallikrein gene, hGK-1, 
isolated from a human genomic library. The 5.2-kb gene encodes a prepropeptide of 261 
amino acids. The mature protein is 237 amino acids long and has 66% homology with the 
sequence predicted for the human kallikrein synthesized in pancreas, kidney, and salivary 

30 gland (KLK1 ; 147910). Seventy-three percent homology with human prostate-specific 

antigen (APS; 176820) was observed. Expression of the glandular kallikrein gene, like that 
of the APS gene, seems to be restricted to the prostate. Riegman et al (1989) found that 
the glandular kallikrein gene and that for prostate-specific antigen are aligned in a head-to- 
tail orientation and are separated by about 12 kb. Southern blot analysis of DNA from a 
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panel of human-hamster hybrid cells showed that the genes are situated on chromosome 
19. Since the KLK1 gene is also on chromosome 19, these 3 genes probably represent a 
cluster. From in situ hybridization studies, Qin et al (1 991) concluded that the glandular 
kallikrein gene and probably other kallikrein genes are located in ql3.3 and ql3.4 bands of 
5 chromosome 1 9 and are probably near the border of these two bands. 

Therapeutic applications 

The expression pattern, and protein similarity information for MOL7 suggest that it 

10 may function as human Kallikrein-like protein. Therefore, the nucleic acid and protein of 
the invention are useful in potential therapeutic applications implicated, for example but 
not limited to, various cancers including those of the testis, prostate, and breast; 
mammalian reproduction, especially spermatogenesis; blood pressure regulation; and other 
diseases and disorders. The homology to antigenic secreted and membrane proteins 

15 suggests that antibodies directed against the novel genes may be useful in treatment and 
prevention of various cancers including those of the testis, prostate, and breast; 
mammalian reproduction, especially spermatogenesis; blood pressure regulation; and other 
diseases and disorders. 

Potential therapeutic uses for the invention(s) are, for example but not limited to, 

20 the following: (i) Protein therapeutic, (ii) small molecule drug target, (iii) antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) diagnostic and/or 
prognostic marker, (v) gene therapy (gene delivery/gene ablation), (vi) research tools, and 
(vii) tissue regeneration in vitro and in vivo (regeneration for all these tissues and cell 
types composing these tissues and cell types derived from these tissues. 

25 The nucleic acids and proteins of the invention are useful in potential therapeutic 

applications implicated in various cancers including those of the testis, prostate, and 
breast; mammalian reproduction, especially spermatogenesis; blood pressure 
regulation;and other diseases and disorders. For example, but not limited to, a cDNA 
encoding the novel human plasma membrane protein may be useful in gene therapy, and 

30 the novel human plasma membrane protein may be useful when administered to a subject 
in need thereof. By way of non-limiting example, the compositions of the present 
invention will have efficacy for treatment of patients suffering from, for example, but not 
limited to, various cancers including those of the testis, prostate, and breast; mammalian 
reproduction, especially spermatogenesis; blood pressure regulation; and other diseases 
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and disorders. The novel nucleic acid encoding the novel human plasma membrane 
protein, and the novel human plasma membrane protein of the invention, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed. These materials are further useful in 
the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. 



MOL8 

MOL8a 

A novel human Acetyl LDL Receptor-like nucleic acid was identified by TblastN 
using CuraGen Corporation's sequence file for MOL probes or homologs and run against 
the Genomic Daily Files made available by GenBank. The nucleic acid was further 
predicted by the program GenScan™, including selection of exons. These were further 
modified by means of similarities using BLAST searches. The sequences were then 
manually corrected for apparent inconsistencies, thereby obtaining the sequences encoding 
the full-length protein. The disclosed novel MOL8a nucleic acid of 980 nucleotides (also 
referred to as 1 1800699-0-16) is shown in Table 8B. An open reading frame begins with 
an ATG initiation codon at nucleotides 1-3 and ends with a TGA codon at nucleotides 
2803-2805. A putative untranslated region downstream from the termination codon are 
underlined in Table 8A, and the start and stop codons are in bold letters. 



Table 8A. MOL8a Nucleotide Sequence (SEQ ID NO:17) 

ATGGAGGGCGCAGGGCCCCGGGGGGCCGGGCCGGCGCGGCGCCGGGGAGCCGGGGGGCCGCCGTCACCGCTGCTGC 

CGTCGCTGCTGCTGCTGCTGCTGCTCTGGATC 

CAACGTGTGCCGTGCTCCCGGCTCCCAGGTGCCCACG^ 

ATTGCGGTGTGCGAAGGCAACTCCACGTGCTCAGAGAACGAGGTGTGCGTGAGGCCTGGCGAGTGCCGCTGCCGCC 

ACGGCTACTTCGGTGCCAACTGCGACACCAGTGAGCGTGGGGTCGGGCCGGTATTGGTCGGTGGGGCGGAATCCTG 

GAGAGATGGGGCGGGGTCCAAGGTGGGGCGGGGTCGGATCCGCCTTCGGGGCGGGTCCCCAGAGGTGGCGGCTGGA 

GTGCGGGACGCGGGCAGGTTCCGGCTGGCTGGGGGCACCTACTCAAGCACCGGGGCCTTCCACCCCCTCCGCTCCT 

CCCCTGCAGAGTGCCCGCGCCAGTTCTGGGGCCCCGACTGC^ 

CGAGGACGTGACAGGCC^GTGTACTTGTCACGCGCG 

CACGGCACGTGCCACCCCCGGAGCGGCGCGTGCCGCTGTGAGTC 

GCTACTGCAGCGCCACGTCGCGCTGCGACCCACAC^ 

CTGCAACAACCAGTGCGCCTGCAACTCGTCTCCCTC 

TTCGGCGCGCGCTGCXSATCGCTACTGCCAGTGCTT^ 

AGCCGGGCTACCGCGGCAAGTACTGTCGCGAGCCGTGCCCCGCCGGCTTCTACGGCTTGGGCTGTCGCCGCCGGTG 
TGGCCAGTGCAAGGGCCAGC&GCCGTGCACGGTGGCQ 

ACC^GTGCGACCAGCCTTGCGCCACCGGTTTCTATGGCGAGGGCTGCAGCCACCGCTGTCCGCCATC 

GGCATGCCTGTAACCATGTCACCGGCAAGTGTAC^ 

GTGTAGCAATGGCACTTACGGCGAGGACTGCGCCTTCGT^ 

TCGGGGCX3CTGCCTGTGCAGCCCTGGCGTCCACG 

CGGACTGTGCTC^GGCCTGCAGCTGCCACGAGGACAC^ 

CCAGCGCAAGGGCGTGATGGGCGC^GGOGaSCTGCTCGTCCTGCT 
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TGCTGCGCHTGCCGCX3GCAAGGACCCTACGCGCCGGGA 
GCGGGCGCTTCAGTCGCATCAGCATGAAGCTGCCCCGGATCCC^ 
GGCCCACCACGACCTGGATAACACACTCAACTGCAGCTTCOT 
TCCTGGTCCTCTCGGGCCTCCTTCT^ 

AGGCACCAGCGGAGAGCCGGGACCCCGAAGTCCCCACTGTCCCTGCCGAGGCGCCGGCGCCGTCC 
GACC^CGCC^GCCTCOSCCGAGGAGGCGATACCCCTCCCCG^ 

GAGGGGCCCGGAGGGGCTCTGTACGCGCGCGTGGCCCGACGCGAGGCCCGGCCGGCCCGGGCCCGGGGC^GATTC 
GGGGCCTGTCGCTGTCGCCATCGCCTOAGCGCAGGAAACCGCCGCCACCTGACCCCGCCACCAAGCCTAAGGTGTC 
CTGGATCCACGGCAAGCACAGCGCCGCTGCAGCTGG CCGTGCGCCCTCACCACCGCCGCCAGGCTCCGAGGCCG CG 
CCCAGCCCCAGCAAGAGGAAACGGACGCCCAGCXSACAAATCGGCGCATAC^ 

GCGACCCAACGCCGCGCCCCCCGGGGCTGCCCGAGGAGGCGACAGCCCTCGCTGCGCCCTCGCCGCCCAGGGCCCG 
AGCGCGCGCCGCGCCCCGGCCTCTTGGAGCCCACGGACGCCGGCGGTCCCCCGCGAAGCGCGCCGAGGCTGCCTCC 
ATGTTGGCCGCTGACGTGCGCGGCAAGACTCGCAGCCTGGGCCGCGCCGAGGTGGCCCTGGGCGCGCAGGGCCCCA 
GGGAAAAGCCGGCGCCCCCACAGAAAGCCAAGCX3CTCCGTGC^ 

CGAAACCCCGGGGCCTGAGAAGGCGGCGACCGACTTGCCCGCGCCTGAGACCCCCCGGAAGAAGACCCCCATCCAG 
AAGCCGCCX3CGCAAGAAGAGCCGGAGGCGGCGGGCGAGCTGGGCAGGGCGGGCGCACCCACCCTGTAG 



The MOLSa protein encoded by SEQ ID NO: 16 has 324 amino acid residues, and 
is presented using the one-letter code in Table 8B (SEQ ID NO:l 8). The SignalP, Psort 
and/or Hydropathy profile for MOL8a predict that MOL8a has a signal peptide and is 
5 likely to be localized at the plasma membrane with a certainty of 0.6000. The SignalP 
shows a signal sequence with a cleavage site between amino acids 43 and 44. This is 
typical of this type of membrane protein. Therefore it is likely that this novel human 
plasma membrane protein is available at the appropriate sub-cellular localization and 
hence accessible for the therapeutic uses described in this application. 

10 



Table 8B. Encoded MOL8a protein sequence (SEQ ID NO:18). 

MEGAGPRGAGPARRRGAGGPPSPLLPSLLLLLLLV^LPDTVAPQELNPRGRNVCRAPGSQVPTCCAGWRQQGDECG 
I AVCEGNSTCSENEVCVRPGECRCRHG YFGANCDTSERG VGP VLVGGAES WRDGAGS KVGRGR IRLRGGS PEVAAG 
VRDAGRFRLAGGTYSSTGAFHPLRSSPAECPRQFWGPDCKELCSCHPHGQCEDVTGQCTCHARRWGARCEHACQCQ 
HGTCHPRSGACRCESGV^GAQCASACYCSATSRCDPQTGACLGHAGWWGRSC^NQCACNSSPCEQQSGRCQCRERT 
FGARCDRYCQCFRGRCHPVDGTCACEPGYRGKYCREPCPAGFYGLGCRRRCGQCKGQQPCTVAEGRCLTCEPGWNG 
TKCDQP(^TGFYGEGCSHRCPPCRIX3HACNHVTGKCTRCNAGWIGDRCETKCSNGTYGEDC^VCADCGSGHCDF^ 

SGRCLCS pgvhgphcnvtcp pglhgadcaqacs chedtcdp vtgachletnqrkgvmgagallvllvcllls llgc 

CCACRGKDPTRRELSLGRKKAPHRLCGRFSRISMKL^ 

SWSSRASFSSFDTTDEGPVYCTPHEEAPAESRDPEVPTVPAEAPAPSPVPLTTPASAEEAIPLPASSDSERSASSV 
EGPGGALYARVARREARPARARGEIGGLSLSPSPERRKPPPPDPATKPKVSWIHGKHSAAAAGRAPSPPPPGSEAA 
PSPSKRKRTPSDKSAHTVEHGSPRTRDPTPRPPGLPEEATALAAP 

MLAADVRGKTRSLGRAEVALGAQGPREKPAP PQKAKRS VP PASPARAP PATETPG PEKAATDL PAPETPRKKTP IQ 
KPPRKKSREAAGELGRAGAPTL 



The full amino acid sequence of the protein of the invention was found to have 
576/729 (79%) identical and 596/729 (81%) similarity to a murine nurse cell receptor 
amino acid sequence (PatP Accession No. Y85616). The full amino acid sequence of the 
1 5 protein of the invention was also found to have 296 of 741 amino acid residues (39 %) 
identical and 383 of 741 amino acid residues (51 %) homolog to the 830 amino acid 
residue acetyl LDL receptor precursor from Homo sapiens (human) (ACC:O43701). 
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MOL8a is expressed in the following tissues: fetal thymus, mammary gland, fetal 
thymus, pool of ten tissues (adrenal, mammary, prostate, testis, uterus, bone marrow*, 
melanoma*, pituitary*, thyroid*, spleen) (*from mRNA rather than from total RNA). 



5 MOL8b 

A novel nucleic acid was identified by laboratory cloning of cDNA fragments, by 
in silico prediction of the sequence. cDNA fragments covering either the full length of the 
DNA sequence, or part of the sequence, or both, were cloned. In silico prediction was 
based on sequences available in Curagen's proprietary sequence databases or in the public 

10 human sequence databases, and provided either the full length DNA sequence, or some 
portion thereof. These were further modified by means of similarities using BLAST 
searches. The sequences were then manually corrected for apparent inconsistencies, 
thereby obtaining the sequences encoding the full-length protein. The disclosed novel 
MOL8b nucleic acid of 2598 nucleotides (also referred to as CG50889-02) is shown in 

15 Table 8C. An open reading frame begins with an ATG initiation codon at nucleotides 1-3 
and ends with a TAG codon at nucleotides 2596-2598. A putative untranslated region 
upstream from the initiation codon and downstream from the termination codon are 
underlined in Table 8D, and the start and stop codons are in bold letters. 



Table 8D. MOL8b Nucleotide Sequence (SEQ ID NO:19) 

ATGGAGGGCGCAGGGCCCCGGGGGGCCGGGCCGGCGCGGCGCCGGGGAGCCGGGGGGCCGCCGTCACCGCTGCTGC 

CGTCGCTGCTGCTGCTGCTGCTGCTCTGGATGCTGCCGGACACCGTGGCGCCTCAGGAACTGAACCCTCGCGGCCG 

CAACGTGTGCCGTGCTCCCGGCTCCCAGGTGCCCACGTGCTGCGCTGGCTGGAGGCAGC^GGGGACGAGTGTGGG 

ATTGCGGTGTGCGAAGGCAACTCCACGTGCTCAGAGAACGAGGTGTGCGTGAGGCCTGGCGAGTGCCGCTGCCGCC 

ACGGCTACTTCGGTGCCAACTGCGAC^CCAAGTGCCCGCGC 

CTGCCACCCACACGGGCAGTGCGAGGACGTGAC^ 

GAGC^TGCGTGCCAGTGCCAGCACGGCACGTGC 

GCGCGCAGTGCGCCAGCGCGTGCTACTGCAGCGCCACGTCGCGCTGCGACCCACAGACCGGCGCCTGCCTGTGCCA 
CGCAGGCTGGTGGGGCCGGAGCTGCAACAACCAGTGC^ 

TGTCAGTGCCGCGAGCGTACGTTCGGCGCGCGCTGCGATCGCTACTGCCAGTGCTTCCGCGGCCGCTGCCACCCTG 

TGGACGGCACGTGTGCCTGCGAGCCGGGCTACCGCGGCAAGTACTGTCGCGAGCCGTGCCCCGCCGGCTTCTACGG 

CTTGGGCTGTCGCCGCCGGTGTGGCCAGTGCAAGGGCCA 

TGCGAGCCCGGCTGGAACGGAACCAAGTGCGACCAGCCT 

GCTGTCCGCCATGCCGCGACGGGCATGCCTGTAACCATC 

CGGCGACCGGTGCGAGACCAAGTGTAGCT^TGGCACTTACGGCGAGGACTGCGCCTTCGTGTGCGCCGACTGCGGC 
AGCGGACACTGCGACTTCCAGTCGGGGCGCTCCCTG 
GCCCGCCCGGACTCCACGGCGCGGACTGTGCTCAGGCCTC 
TGCCTGCCACCTAGAAACC^CCAGCGCAAGGGCGTGA^ 

CTGCTCTCGCTGCTCGGCTGCTGCTGCGCTTGCCGCGGCAAGGACCCTACGCGCCX^GAGCTTTCGCTTGGGAGGA 
AGAAGGCGCCGCACCGACTATGCGGGCGCTTCAGTC^ 
GAAACTACCCAAAGTCGTAGTGGCCCACCACXIACCTGGATA 
GGGCTGGAGCAGCCCTCACCATCCTGGTCCTCTC^ 

TGTACTGTGTACCCC^TGAGGAGGCACCAGCGGAGAGCCGGGACCCCGAAGTCCCCACTGTCCCTGCCGAGGCGCC 
GGCGCCGTCCCCTGTGCCCTTGACCAOSCCAGCCTCCGCCGAGGAGGCGATACCCCTCCCCGCGTCCTCCGACAGC 
GAGCGGTCGGCGTCCAGCGTGGAGGGGCCCGGAGGGGCTCTGTACGCGCGCGTGGCCCX5ACGCGAGGCCCGGCCG 
CCCGGGCCCX3GGGCGAGATTGGGGGCCTGTCGCTGTCGCCATCGCCCGAGCGCAGGAAACCGCCGCCACCTGACCC 
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CGCCACCAAGCCTAAGGTGTCCTGGATCCAC^ 

CCGCCAGGCTCCGAGGCOTCGCCCAGCCCCAGCAAGAGGA 

AACACGGCAGCCCCO^CCCGCGACCCAACGCCGCGCCCCCCGG^ 

GCCCTCGCCGCCCAGGGCCCGAGaSCGCGCCGOT^ 

AAGCGCGCCGAGGCTGCCTCCATGTTGGCCGCTGACGTC 

CCCTGGGCGCGCAGGGCCCCAGGGAAAAGCCGGCGCCCCC^C^^ 

CGCCCGCGCGCCCCC^Ga3ACCGAAACCCa3GGGCCTGAGAAGGCGGCX3ACCGACTTGCCCGCGCCTGAGACCCCC 
CGGAAGAAGACCCCCATCCAGAAGCCGCCGCGCAAGAAGAGCCGGGAGGCGGCGGGCGAGCTGGGCAGGGCGGGCG 
CACCCACCCTGTAG 



Hie disclosed nucleic acid sequence has 1311 of 2041 bases (64%) identical to a 
gb:GENBANK-ID:D86864|acc:D86864.1 mRNA from Homo sapiens (Homo sapiens 
mRNA for acetyl LDL receptor, complete cds) (E value = 3.2e- 98 ). 

The MOL8b protein encoded by SEQ ID NO: 17 has 865 amino acid residues, and 
is presented using the one-letter code in Table 8E (SEQ ID NO:20). The SignalP, Psort 
and/or Hydropathy profile for MOL8a predict that MOL8a has a signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.6000. The SignalP 
shows a signal sequence with a cleavage site between amino acids 43 and 44. This is 
typical of this type of membrane protein. Therefore it is likely that this novel human 
plasma membrane protein is available at the appropriate sub-cellular localization and 
hence accessible for the therapeutic uses described in this application. 



Table 8E. Encoded MOL8b protein sequence (SEQ ID NO:20). 

MEGAGPRGAGPARRRGAGGPPSPLLPSLLLLLLLWMLPDTVAPQELNPRGI^CRAPGSQVPTCmGWRQQGDECG 
IAVCEGNSTCSENEVCVRPGECRCRHGYFGANCDTKCPRQFWGPDCKELCSCHPHGQCEDVTGQCTCHARRWGARC 
EHACQCQHGTCHPRSGACRCEPGWWGAQCASACYCS ATSRCDPQTGACLCHAGWWGRS CNNQCACNS S PCEQQS GR 
CQCRERTFGARCDRYCQCFRGRCHPVDGTCACEPGYRGKYCREPCPAGFYGLGCRRRCGQCKGQQPCTVAEGRCLT 
CEPGWNGTKCDQPCATGFYGEGCSHRCPPCRDGHACNHVTGKCTRCNAGWIGDRCETKCSNGTYGEDCAFVCADCG 
SGHCDFQSGRCLCS PGVHGPHCNVTCPPGLHGADCAQACS CHEDTCDPVTGACHLETNQRKGVMGAGALLVLLVCL 
LLSLLGCCCACRGKDPTRRELSLGRKKAPHRLCGRFSRISMKLPRIPLRRQ 

GLEQPSPSWSSRASFSSFDTTDEGPWCVPHEEAPAESRDPEVPTVPAEAPAPSPVPLTTPASAEEAIPLPASSDS 
ERSASSVEGPGGALYARVARREARPARARGEIGGLSLSPSPERRKPPPPDPATKPKVSWIHGKHSAAAAGRAPSPP 
PPGSEAAPSPSKRKRTPSDKSAHTVEHGSPRTRDPTPRPPGLPEEATALAAPSPPRARARAAPRPLGAHGRRRSPA 
KRAEAASMLAADTOGKTRSLGRAEVALGAQGPREKPAPPQKA 

RKKTP IQKPPRKKSREAAGELGRAGAPTL 



The full amino acid sequence of the protein of the invention was found to have 340 
of 823 amino acid residues (41%) identical to, and 443 of 823 amino acid residues (53%) 
similar to, the 830 amino acid residue ptnr:SPTREMBL-ACC:O43701 protein from Homo 
sapiens (Human) (ACETYL LDL RECEPTOR PRECURSOR) (E value = 9.0e- 164 ). 

Homology between MOL8a, 8b and the human acetyl LDL receptor are presented 
graphically in the multiple sequence alignment given in Table 8F (with MOL8a being 
shown on line 1, and MOL8b being shown on line 2) as a ClustalW analysis comparing 
MOL8 with related protein sequences. 
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Table 8F. Information for the ClustalW proteins: 

1) MOL8a (SEQ ID NO: 18) 

2) MOLBb (SEQ ID NO: 20) 

3) gi | 4507203 |ref|NP_003684.l| acetyl LDL receptor; SRECs scavenger 
receptor expressed by endothelial cells [Homo sapiens] (SEQ ID NO: 57) 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a*Prot 
MOL8b Prot 
NP 003684 



MOLSa Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 




DTSERGVGPV 119 
109 

SS 88 



LVGGAESWRD GAG S KVGRGR IRLRGGSPEV AAGVR^AGRF RLAGGTYSSH GAFHPLRSSP 179 

S 111 

88 



190 



210 



220 




RGKDPTRREL 
RGKDPTRREL 



PRSjgliKDgPA 
610 



fVTVSRMK LgVWgT^TSIi GS' 
620 630 



640 



650 



m*mmm 594 

PEfiPFNH 507 
660 




670 



680 



690 



700 



710 



720 
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MOLSa Prot 
MOL8b Prot 
NP 003684 



MOLSa Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOL8a Prot 
MOL8b Prot 
NP 003684 



MOLSa Prot 
MOL8b Prot 
NP 003684 



SEAgLAAGAF gPPEDASTQP AIPRT§--£ 

730 740 7S0 



760 



770 



780 



PKVSWIHGKKlSAAAAGRAPS 
PKVSWIHGKK1SAAAAGRAPS 



AEESTgPDEA; 



768 

|— slSS 699 
jGDSATGHg 661 



RARARAAPRPlLGAHGRRRS P 

rararaaprpIlgahgrrrsp 




840 



828 
759 



IEGSV QESSGP^TTI YMLAGKQRGS EGPVgSVFgH FQSFQKGQAE 721 
860 870 880 890 900 



884 
815 



!LG 781 



934 
_ 865 

VPISgPPEE- - 830 

\ 



10 



Chromosomal information: 

MOL8 maps to chromosome 22ql 1. This assignment was made using mapping 
information associated with genomic clones, public genes and ESTs sharing sequence 
identity with the disclosed sequence and CuraGen Corporation's Electronic Northern 
bioinformatic tool. 

Tissue expression 

MOL8 is expressed in at least the following tissues: kidney, senescent fibroblasts, 
lymphocyte, B cell, and germ cell tumors. Expression information was derived from the 
tissue sources of the sequences that were included in the derivation of the sequence of 
CuraGen Acc. No. CG50889-02. 



MOL8 shows significant homologies to human LDL Receptor-like protein, as 
described in, but not limited to, the references below. Hypercholesterolemia is an 
autosomal dominant disorder characterized by elevation of serum cholesterol bound to low 

15 density lipoprotein (LDL). Mutations in the LDL receptor (LDLR) gene on chromosome 
19 cause this disorder. Familial hypercholesterolemia is characterized by elevation of 
serum cholesterol bound to low density lipoprotein (LDL) and is, hence, one of the 
conditions producing the hyperlipoproteinemia II phenotype (see OMIM 144400). 
Heterozygotes develop tendinous xanthomas, corneal arcus, and coronary artery disease; 

20 the last usually becomes evident in the fourth or fifth decade. Homozygotes develop these 
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features at a accelerated rate in addition to planar xanthomas, which may be evident at 
birth in the web between the first two digits. 

Hepatitis C virus (HCV), the principal viral cause of chronic hepatitis, is not 
readily replicated in cell culture systems, making it difficult to ascertain information on 
5 cell receptors for the virus. However, several observations from studies on the role of 
HCV in mixed cryoglobulinemia provided some insight into HCV entry into cells. 
Evidence indicated that HCV and other viruses enter cells through the mediation of LDL 
receptors: by the demonstration that endocytosis of these viruses correlates with LDL 
receptor activity, by complete inhibition of detectable endocytosis by anti-LDL receptor 

10 antibody, by inhibition with anti-apolipoprotein E and anti-apolipoprotein B antibodies, by 
chemical methods abrogating lipoprotein/LDL receptor interactions, and by inhibition 
with the endocytosis inhibitor phenylarsine oxide. Agnello et al. (1999) provided 
confirmatory evidence by the lack of detectable LDL receptor on cells known to be 
resistant to infection by one of these viruses, bovine viral diarrheal virus (BVDV). 

1 5 Endocytosis via the LDL receptor was shown to be mediated by complexing of the virus to 
very low density lipoprotein (VLDL) or LDL, but not high density lipoprotein (HDL). 
Studies using LDL receptor-deficient cells or a cytolytic BVDV system indicated that the 
LDL receptor may be the main but not exclusive means of cell entry of these viruses. 
Therapeutic uses of the composition 

20 The expression pattern, and protein similarity information for MOL8 that it may 

function as human LDL Receptor-like protein. Therefore, the nucleic acid and protein of 
the invention are useful in potential therapeutic applications implicated, for example but 
not limited to, metabolic disorders, e.g. Hypercholesterolemia, viral diseases, and other 
diseases and disorders. The homology to antigenic secreted and membrane proteins 

25 suggests that antibodies directed against the novel genes may be useful in treatment and 
prevention of metabolic disorders, e.g. Hypercholesterolemia, viral diseases, and other 
diseases and disorders. 

Potential therapeutic uses for the invention(s) are, for example but not limited to, 
the following: (i) Protein therapeutic, (ii) small molecule drug target, (iii) antibody target 

30 (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) diagnostic and/or 

prognostic marker, (v) gene therapy (gene delivery/gene ablation), (vi) research tools, and 
(vii) tissue regeneration in vitro and in vivo (regeneration for all these tissues and cell 
types composing these tissues and cell types derived from these tissues. 
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The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in various cancers including those metabolic disorders, e.g. 
Hypercholesterolemia, viral diseases, and other diseases and disorders. For example, but 
not limited to, a cDNA encoding the novel human plasma membrane protein may be 
5 useful in gene therapy, and the novel human plasma membrane protein may be useful 
when administered to a subject in need thereof. By way of non-limiting example, the 
compositions of the present invention will have efficacy for treatment of patients suffering 
from, for example, but not limited to, various cancers including those of the metabolic 
disorders, e.g. Hypercholesterolemia, viral diseases, and other diseases and disorders. The 

10 novel nucleic acid encoding the novel human plasma membrane protein, and the novel 
human plasma membrane protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 

1 5 therapeutic or diagnostic methods. 

These materials are further useful in the generation of antibodies that bind 
immuno-specifically to the novel MOL8 substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-MOLX Antibodies" 

20 section below. For example the disclosed MOL8 protein has multiple hydrophilic regions, 
each of which can be used as an immunogen. In one embodiment, a contemplated MOL8 
epitope is from about amino acids 1 to 10. In another embodiment, a MOL8 epitope is 
from about amino acids 50 to 200. In further embodiment, a MOL8 epitope contains 
amino acids 210-400, 475-600, or 625-850. These novel proteins can also be used to 

25 develop assay system for functional analysis. 

MOL9 

MOL9a 

A novel nucleic acid encoding a neurolysin -like protein was identified by TblastN 

30 using CuraGen Corporation's sequence file for MOL9 probe or homolog, run against the 

Genomic Daily Files made available by GenBank. The nucleic acid was further predicted 

by the program GenScan™, including selection of exons. These were further modified by 

means of similarities using BLAST searches. The sequences were then manually 

corrected for apparent inconsistencies, thereby obtaining the sequences encoding the full- 
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length protein. The disclosed novel MOL9a nucleic acid of 2355 nucleotides (also 
referred to as 1 950671 9_BJEXT) is shown in Table 9A. An open reading frame begins 
with an ATG initiation codon at nucleotides 1-3 and ends with a TGA codon at 
nucleotides 1915-1917. A putative untranslated region upstream from the initiation codon 
5 and downstream from the termination codon are underlined in Table 9A, and the start and 
stop codons are in bold letters. 

The nucleic acid sequence has 1307 of 1428 bases (91%) identical to a pig 
neurolysinmRNA (GENBANK-ID: AB000170) (Expect = 0.0). 



Table 9 A. MOL9a Nucleotide Sequence (SEQ ID NO:21) 

ATGTTGACTTTGGACCAACAGAAATCCCTAATTC^ATTCTTTTTCTGATTCTTTTTAGAGTTGGTGGTTC 

CAGGATTTTACTCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACTG 

TGGCTGGCAGAAATGTTTTAAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATT 

GTGCAGACCAAACAGGTGTACGATGCTGTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCT 

GCAGGCACTGGCAGTGGAAAGGACCATGCTAGACTTTCCCCAGC^TGTATCCTCTGACAAAGAAGTACGAG 

C^GCAAGTACAGAAGCAGACAAAAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGAGGA 

GAGAGAATTGTTCATTTACAGCAGGAAACCTGTGATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTT 

GGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCC&TCTTCCTG 

CAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCTCAATGAGGATGATACCTTCCTT 

GTATTTTCCAAGGCTGAACTTGGTGCTCTTCCTGATGATTTCATTGACAGTTTAGAAAAGACAGATGATGA 

(^GTATAAAATTACCTTAAAATATCCA»CTATTTCCCTGTCATGAAGAAATGTTGTATCCCTGAAACCA 

GAAGAAGGATGGAAATGGCTTTTAATACAAGteTGCAA^ 

CCACTGCGAACGAAGGTGGCQU^CTACTCGGTTAT^ 

TGCAAAGAGCACAAGCCGCGTAACAGCCTTTCTAGATC 

CAGAACGAGAGTTTATTTTGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAATATGATGGGAAA 
ATCAATGCCTGGGATCTATATTACTACATGACTCAGACAGA 

CCTCAAGGAATACTTCCCAATTGAGGTGGTCACTGAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGAC 
TTTCATTTGAACAAATGACAGATGCTCATGTTTGGAAC^GAGTGTTACACTTTATACTGTGAAGGATA^ 
GCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCS^ 

TGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTGGCTGCCC 
TCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTAC 
TTTC^TGAGTTTGGTCACGTGATGC^TCAGATTTGTGC^CAGACTGATTTTGCACGATTTAGCGGAAC^^ 
TGTGGAAACTGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGACGTCGATTCCCTCC 
GAAGATTGTCAAAACATTATAAAGATGGAAGCCCTATTGCAGACGATCTGCTTGAAAAACTTGTTGCTTCT 
AGGCTGGTCAACACAGGTATGGGTTATGTTATTAGTAATATATATTTTCTAGATATGTTTTCATTTCAGTG 
C^TCCAAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGACATGC 
TCGAC^TTTCTTGAAACGTGAGCC^^CCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATGCTCCG T^ 
ACTGGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAGTCGACATCACCATGTGTTACTGGCCTGGA^ 
CTCAAGGGAGTTTTGCAAGTGAAAATTTAGATTTCTATTGACATCCTTTTGTTTTCTAATTTTAAAAATTA 
TAAAGATGTAAATGGAATTATAAATACTGTGACCTAAGAAAAGACCCACTAGAAAGTAATTGTACTATAAA 
ATTTCATAAAACTGGATTTGATTTCTTTTTATGAAAGTTTCATATGAATGTAACTTGATTTTTTACTATTA 
TAATCTAGATAATATGATATAAGAGGGCTAAGAATTTTTAAATTGAATCATATATATGATATAATTTGATC 
CTTCTTGTATCTTGAAGTTTTGTACTTGGGATTTCTGGACTGATAAATGAATCATCACATTCTTCTGGTAA 
ATATTTTCTTGG 

10 ~ ~ 

The MOL9a protein encoded by SEQ ID NO:21 and has 638 amino acid residues, 
and is presented using the one-letter code in Table 9B (SEQ ID NO:22). The SignalP, 
Psort and or Hydropathy profile indicate that this sequence has a signal peptide between 
positions 23 and 24 and is likely to be localized at endoplasmic reticulum and plasma 
1 5 membrane (Certainty = 0.8200). 
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Table 9B. Encoded MOL9a protein sequence (SEQ ID NO:22) 

"mltldqqkslili^ 

vqtkqvydavgmlgieevtyenclqalavertmldfpqhvs 

erivhlqqetcdlgkikpearryleksikmgkrnglhlpeqvqneiksmkkrm 

vfskaelgalpddfidslektdddkykitlkyph^ 

plrtkvakllgysthadfvlemntak^ 

inawdlyyymtqteelkysidqeflkeyfpievvtegllntyqeli^ 

atgevlgqfyldlyprpregkynhaacfglqpgcllpdgsrmmavaalvw 

fhefghvmhqicaqtdfarfsgtnvetdfvevpsqmlenwwdvdslrrlskhykd 

rlvntgmg yvisni yfldmfsfqci qvgmkyrnli lkpggs ldgmdmlhnflkre pnqkaflmsrglhap 



The full amino acid sequence of the protein of the invention was found to have 
483/564 (85%) identity and 508/564 (90%) similarity to a rabbit endopeptidase (PatP 
Accession No. R261 14), and have 571 of 632 amino acid residues (90%) identical to, and 
5 592 of 632 residues (93.6%) similar to, the 704 amino acid residue neurolysin protein 



from pig (ptnr:SPTREMBL-ACC: Q02038) (E value = l.le- J0Z ). 

MOL9a also has homology to the proteins shown in the BLAST alignments in 
Table 9C. 



Table 9C. BLASTX results for MOL9a 






Smallest 








Sum 








High 


Prob 






Sequences producing High- scoring Segment Pairs: 


Score 


P(N) 




N 


ptnr:SWISSNEW-ACC:Q02038 NEUROLYSIN PRECURSOR (EC 3.4.24... 


. 2685 


l.le- 


302 


2 


ptnr:SWISSPROT-ACC:P42675 NEUROLYSIN PRECURSOR (EC 3.4.24.. 


. 2697 


2.2e- 


302 


2 


ptnr:SPTREMBL-ACC:P79433 ENDOPEPTIDASE 24.16 (EC 3.4.-.-).. 


. 2677 


7.6e- 


302 


2 


ptnr:SWISSPROT-ACC:P42676 NEUROLYSIN PRECURSOR (EC 3.4.24.. 


. 2601 


4.7e- 


291 


2 


ptnr:SWISSPROT-ACC:P4 7788 THIMET OLIGOPEPTIDASE (EC 3.4.2.. 


. 1792 


8.4e- 


197 


2 



10 Chromosomal information 

MOL9a maps to the Unigene entry Hs. 22151 which maps to chromosome 5 
between markers D5S427-D5S647 (69.6-74.7 cM). 

Tissue expression 

15 MOL9a is expressed in at least the following tissues: fetal lung, testis, B-cell, 

aorta, brain, colon, foreskin, germ cell, heart, kidney, pancreas, stomach, uterus, whole 
embryo and cancer cell lines MDA-MB-23 1 and MCF-7. 

These materials are further useful in the generation of antibodies that bind 
20 immuno-specifically to the novel MOL9a substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-MOLX Antibodies* 5 
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section below. For example the disclosed MOL9a protein has multiple hydrophilic 
regions, each of which can be used as an immunogen. In one embodiment, a contemplated 
MOL9a epitope is from about amino acids 50 to 75. In another embodiment, a MOL9a 
epitope is from about amino acids 100 to 150. In further embodiments, MOL9a epitopes 
5 are found in amino acids 175-200, 225-300, 325-375, 425-450, 500-550, and 600-625. 
These novel proteins can also be used to develop assay system for functional analysis. 

MOL9b 

The cloned open reading frame, codes for a 687 amino acid long protein with an 
10 overall 95% amino acid identity, to the mature form of the pig neurolysin precursor 

(SWISSPROT-ACC:Q02038).Oligonucleotide primers were designed to PCR amplify a 
DNA segment, representing an ORF, coding for the mature form of 1 95067 19JB EXT.The 
forward primer includes an, in frame, BamHI restriction site. The reverse primer contains 
an, in frame, Xhol restriction site. The sequences of the PCR primers are the following: 



15 



20 



19506719_B-EXT Mat-Forw: 

GGATCCTCCAGGATTTTACTCAGAATGACGTTAGG (SEQ IDNO:58) 
19506719J8-EXT FL-Rev: 

CTCGAGCGGAGCATGCAGGCCTCTACTCATTAGGAACG (SEQ ID NO:59) 



PCR reactions were set up using a total of 5ng cDNA, consisting equal amounts of 
cDNA derived from human fetal brain, testis, skeletal muscle and mammary, template, 1 
microM of each of the 1 950671 9_B-EXT Mat-Forw and 1 95067 19JB-EXT FL-Rev 
primers, 5 micromoles dNTP (Clontech Laboratories, Palo Alto CA) and 1 microliter of 
25 50xAdvantage-HF 2 polymerase (Clontech Laboratories, Palo Alto CA) in 50 microliter 
volume. The following reaction conditions were used: 

a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds annealing 
30 d) 72°C 3 minute extension. 

Repeat steps b-d 35 times 
e) 72oC 10 minutes seconds final extension 
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A single, 2. 1 kb large, PCR product, was isolated from agarose gel and ligated to 
pCR2.1 vector (Invitrogen, Carlsbad, CA). The cloned insert was sequenced, using vector 
specific, Ml 3 Forward(-40) and Ml 3 Reverse primers as well as the gene specific 
primers: 

5 GGACCATGCTAGACTTTCC, 1 95067 19JB-EXT SI; (SEQ ID NO:60) 

GGAAAGTCTAGCATGGTCC, 1 95067 19_B-EXT S2; (SEQ ID NO:61) 
GGCTGAACTTGGTGCTCTTCC, 1950671 9JB-EXT S3; (SEQ IDNO:62) 
GGAAGAGCACCAAGTTCAGCC, 19506719JB-EXT S4; (SEQ ID NO:63) 
GGCTTGCTGAACACCTACC, 1950671 9 JB-EXT S7; (SEQ ID NO:64) 
10 GGTAGGTGTTCAGCAAGCC, 19506719JB-EXT S8; (SEQ ID NO:65) 

GCACAGACTGATTTTGCACG, 195067 19 JB-EXT S9; (SEQ ID NO:66) and 
CGTGCAAAATCAGTCTGTGC, 1 950671 9JB-EXT S10 (SEQ ID NO:67). 

The disclosed novel MOL9b nucleic acid of 2061 nucleotides (also referred to as 
1 5 MOL9b) is shown in Table 9D. It is thought that MOL9b is an internal fragment of an 
open reading frame. Therefore its 5 * and 3 5 termini may be extended. 



Table 9D. MOL9b Nucleotide Sequence (SEQ ID NO:23) 

TCCAGGATTTTACTCAGAATGACGTTAGGAAGAGAAGTGATCTCTCCTCT 

TGTGGCTGGCAGAAATGTTTTAAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCA 

TTGTGCAGACCAAACAGGTGTACGATGCTGTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGT 

CTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAGTGGAAAGGACCATGCTAGACTTTCCCCAGCATGT 

ATCCTCTGAGAMGAAGTACGAGCAGCAAGTACAGAAGCAGACAAAAGACTTTCTCGTTTTGATATTGAGA 

TGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGTGATCTGGGGAAGATAAAA 

CCTGAGGCCAGACGATACTTGGAAAAGTC^TTAAAATGGGGAAAAGAAATGGGCTCCATCTTCCTGAAa\ 

AGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT^ 

ATGAGGATGATACCTTCCTTGTATTTTCCAAGGCTGAACTTGGTGCTCTTCCTGATGATTTCATTGACAGT 

TTAGAAAAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAA 

ATGTTGTATCCCTGAAACCAGAAGAAGGATGGAAATGGCCT^ 

TAATTTTGCAG»GCTACTCCCACTGCGAACCAAGGT^^ 

TTCGTCCTTGAAATGAACACTGCAAAGAGCACAAGCCGCGTAACAGCCTTTCTAGATGATTTAAGCCAGAA 

GTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTTTGAATTTGAAGAAAAAGGAATGCAAAGACAGGG 

GTTTTGAATATGATGGGAAAATC^UVTGCCTGGGATCTATATTACTACATGACTCAGACAGAGGAACTCAAG 

TATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACTGAAGGCTTGCTGAACAC 

CTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGA 

TTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGAA 

GGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGAT 

GGCAGTGGCTGCCCTCGTGGTGAACTTCTC^CAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACG 

AGGTGAGGACTTACTTTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCAC 

TTTAGCGGAACAAATGTGGAAACTGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGA 

CGTCGATTCCCTCCGAAGATTGTC^AAACATTATAAAGATGGAAGCCCTATTGCAGACGATCTGCrTC 

AACTTGTTGCTTCTAGGCTGGTCAACACAGGTCTTCrcACCCTGCGCCAGATTGTTT 

CAGTCTCTTCATACCAACACATCGCTGGATGCTC 

AGTTGCAGCTACTCCAGGCACAAATATGCCAGCTACCTTTG^ 

ATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAA^ 
ATGAATCCGGAGGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 
CATG CTCCAGAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATG CTC 

CG 
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The MOL9b protein encoded by SEQ ED NO:21 has 687 amino acid residues, and 
is presented using the one-letter code in Table 9E (SEQ ID NO:24). 

Table 9E. Encoded MOL9b protein sequence (SEQ ID NO:24) 

SRILLRMTMREVMSPLQAMSSYTVAGRNVLRWDLSPEQICT 

LQAIJU)VEVKYIVERTMLDFPQHVSSDKEVRAASTEM 

PEARRYLEKSIKMGKRNGLHLPEQVQNEIKSMKKRMSEL^^ 

LEKTDDDKYKITLKYPHYFPVMKKCCIPETRRRMEMAFNTRC 

FVLEMNTAKSTSROTAFLDDLSQKLKPLGEAEREF^ 

YSIDQEFLKEYFPIEVVTEGLLNTYQELLGLSFEQMTDAHVWN^ 

GKYNHAACFGLQPGCLLPIXSSRMMAVAALVVNFSQPVAGRPSIiLRHDEVRTYFHEF 

FSGTNVETDFVEVPSQMLENWVWDVDSLRRLSKHYKDGSPIADDLLEKLVASRLVNTG 

QSLHTNTSLDAASEYAKYCSEILGVAATPGTNMPATFGHIiAGGYDGQYYGYLWSEVTSMDMFYSCFKKEGI 

MNPEVGMKYRNIilLKPGGSLDGMDMLHNFLKREPNQKAFLMSRGLHAP 

5 MOL9c 

In the present invention, the target sequence identified previously, Accession 
Number 1 95067 19_B_EXT, was subjected to the exon linking process to confirm the 
sequence. PCR primers were designed by starting at the most upstream sequence 
available, for the forward primer, and at the most downstream sequence available for the 

10 reverse primer. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, until a suitable sequence that is either 
unique or highly selective was encountered, or, in the case of the reverse primer, until the 
stop codon was reached. Such primers were designed based on in silico predictions for the 
full length cDNA, part (one or more exons) of the DNA or protein sequence of the target 

15 sequence, or by translated homology of the predicted exons to closely related human 

r 

sequences sequences from other species. These primers were then employed in PCR 
amplification based on the following pool of human cDNAs: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 

20 lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, 
trachea, uterus. Usually the resulting amplicons were gel purified, cloned and sequenced 
to high redundancy. The resulting sequences from all clones were assembled with 
themselves, with other fragments in CuraGen Corporation's database and with public 

25 ESTs. Fragments and ESTs were included as components for an assembly when the 

extent of their identity with another component of the assembly was at least 95% over 50 
bp. In addition, sequence traces were evaluated manually and edited for corrections if 
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appropriate. These procedures provide the sequence reported below, which is designated 
Accession Number CG56222-01 

The disclosed novel MOL9c nucleic acid of 2167 nucleotides (also referred to as 
CG56222-01) is shown in Table 9F An open reading frame begins with an ATG initiation 
5 codon at nucleotides 16-18 and ends with a TGA codon at nucleotides 2128-2130. A 
putative untranslated region upstream from the initiation codon and downstream from the 
termination codon are underlined in Table 9F, and the start and stop codons are in bold 
letters. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
10 sequence has 2000 of 2167 bases (92%) identical to a gb:GENBANK- 

ID:AB000170|acc:AB000170.1 mRNA from Sus scrofa (Porcine mRNA for 
endopeptidase 24.16, complete cds) (Expect = 0.0). 



Table 9F. MOL9c Nucleotide Sequence (SEQ ID NO:25) 

CCTCTCAGCGCTCCCA TGATCGCCCGGTGCCTTTTGGCTGTGCGAAGCCTCCGCAGAGTTGGTGGTTCCAG 
GATTTTACTCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACTGTGG 
CTGGCAGAAATGTTTTAAGATGGGATCTTTCACmGAGCAAATTAAAACMGAACTGAGGAGCTCATTGTG 
CAGACCAAACAGGTGTACGATGCTGTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCA 
GGCACTGGCAGATGTAGAAGTAAAGTATATAGTGGAAAGGACCATGCTAGACTTTCCCCAGCATGTATCCT 
CTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAAAAGACT 

ATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGTGATCTGGGGAAGATAAAACCTGA 

GGCCAGACGATACTTGGAAAAGTC^TTAAAATGGGGAAAAGAAATGGGCTCCATCTTCCTGAACAAGTAC 

AGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAAGAAAAACCTCAATGAG 

GATGATACCTTCCTTGTATTTTCCAAGGCTGAACTTGGTGCTCTTCCTGATGATTTCATTGACAGTTTAGA 

AAAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAAATGTT 

GTATCCCTGAAACCAGAAGAAGGATGGAAATGGCTTTTAATACAAGGTC 

TTGC^GGAGCTACTCCCACTGCGAACCAAG 

CCTTGAAATGAACACTGCAAAGAGCACAAGCCG 

AACCCTTGGGTGAAGC^GAACGAGAGTTTATTTTGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTT 
GAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTACATGACTCAGACAGAGGAACTC7VAGTATTC 
CATAGACCAAGAGTTCCTCAAGGAATACTTCCCMTTGAGGTGGTC^CTGAAGGCTTGCTGAACACCTACC 
AGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGAGTGTTACACTTTAT 
ACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGAAGGAAA 
ATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGC^ 

TGGCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTG 

AGGACTTACTTTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCACGATTTAG 

CGGAACAAATGTGGAAACTGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGACGTCG 

ATTCCCTCCGAAGATTGTGAAAACATTATAAAGATGGAAGCCCT 

GTTGCTTCTAGGCTGGTC^UICACAGGTCTTC^ 

TCTTCATACCAACACATCGCTGGATGCTGC^ 

CAGCTACTCCAGGCACAAATATGCCAGCTACCTTTGGAC^ 

GGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAGGGATAATGAA 
TCCGGAGGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGA03GCATGGACATGC 
TCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCT 
ACTGGGGATCTTTGGTAG CCGTCCATGTCTGGAGGAC 



15 The MOL9c protein encoded by SEQ ED NO:25 has 703 amino acid residues, 

and is presented using the one-letter code in Table 9G (SEQ ID NO:26). The SignalP, 
Psort and/or Hydropathy profile for MOL9c predict that MOL9c has a signal peptide and 
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is likely to be localized at the cytoplasm with a certainty of 0.9200. The SignalP predicts a 
cleavage site at the sequence between amino acids 17 and 18. 



Table 9G. Encoded MOL9c protein sequence (SEQ ID NO:26) 

MIARCLLAVRSLRRVGGSRILLRMTLGREVMSPLQAMSSYTVAGRNVLRW 
YDAVGMLGIEEVTYENCLQALADVEVKYIVE 
FERIVHLQETCDLGKIKPEARRYLEKSIKMGK^ 
VFSKAELGALPDDFIDSLEKTDDDKYKI^^ 

PIJITKVAKLLGYSTHADFVLEMNT^ ' 
INAWDLYYYMTQTEELKYSIDQEFLKEYFPIEWTEGLLNTYQELLGLSFEQMTDAHVWNKSVTLYTVKDK 
ATGEVLGQFYLDLYPREGKTyNHAACFGLQPGCLLPDGSRMMAVAALVVNFSQ 
EFGHVMHQICAQTDFARFSGTNVETDFVEVPSQM 

VNTGLLTLRQ I VLS KVDQS LHTNTSLDAASE YAKYCSEI LGVAATPGTNMPATFGHLAGGYDGQ YYG YLWS 
EVFSMDMFYSCFKKEGIMNPEVGMKYRNLILKPGGSLDGMDMLHNFLKREPNQKAFLMSRGLHAP 

5 The full amino acid sequence of MOL9c was found to have 657 of 704 amino acid 

residues (93%) identical to, and 687 of 704 amino acid residues (97%) similar to, the 704 
amino acid residue ptnr:SWISSPROT-ACC:P42675 protein from Oryctolagus cuniculus 
(Rabbit) (NEUROLYSIN PRECURSOR (EC 3.4.24.16) (NEUROTENSIN 
ENDOPEPTIDASE) (MITOCHONDRIAL OLIGOPEPTIDASE M) (MICROSOMAL 
10 ENDOPEPTIDASE) (MEP) (E value = 0.0) 

MOL9c is expressed in at least the following tissues: Artery, Brain, Bronchus, 
Cartilage, Cervix, Colon, Coronary Artery, Dermis, Epidermis, Foreskin, Heart, Kidney, 
Liver, Ovary, Pancreas, Pituitary Gland, Placenta, Prostate, Salivary Glands, 
Synovium/Synovial membrane, Thalamus, Umbilical Vein, Uterus. This information was 
15 derived by determining the tissue sources of the sequences that were included in the 

invention including but not limited to SeqCalling sources, Public EST sources, Literature 
sources, and/or RACE sources. 

Possible SNPs found for MOL9c are listed in Table 9H. 



Table 9H: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


399 


99 


A>G 


858 


51 


OA 


863 


50 


T> A 


1242 


48 


T>C 


1810 


141 


G> A 
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1824 


143 


T>C 


1892 


144 


T>C 



These materials are further useful in the generation of antibodies that bind 
immuno-specifically to the novel MOL9c substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, 
5 using prediction from hydrophobicity charts, as described in the "Anti-MOLX Antibodies" 
section below. For example the disclosed MOL9c protein has multiple hydrophilic 
regions, each of which can be used as an immunogen. In one embodiment, a contemplated 
MOL9c epitope is from about amino acids 25 to 75. In another embodiment, a MOL9c 
epitope is from about amino acids 100 to 200. In further embodiments, MOL9a epitopes 
10 are found in amino acids 250-400, 450-550, and 650-700. These novel proteins can also be 
used to develop assay system for functional analysis. 

Homology between the MOL9 isoforms and other homologous proteins is 
presented graphically in the multiple sequence alignment given in Table 91 (with MOL9a 
being shown on line 1, MOL9b on line 2, and MOL9c on line 3) as a ClustalW analysis 
1 5 comparing MOL9 with related protein sequences. 



Table 9L Information for the ClustalW proteins: 

1) MOL9a (SEQ ID NO: 22) 

2) MOL9b (SEQ ID N0:24) 
20 3) MOL9c (SEQ ID NO: 26) 

4) SWISSNEW-ACC:Q0203 8 NEUROLYSIN PRECURSOR (SEQ ID N0:68) 

3) SWISSPROT-ACC:P42675 NEUROLYSIN PRECURSOR (SEQ ID NO: 69) 

5) SPTREMBL-ACC:P79433 ENDOPEPTIDASE 24.16 (SEQ ID NO: 70) 

6) SWISSPROT-ACC:P42676 NEUROLYSIN PRECURSOR (SEQ ID NO:71) 
25 7) ACC:P47788 THIMET OLIGOPEPTIDASE (SEQ ID NO: 72) 



40 50 
|....| ....|....| 
-MLTLD QQKSLILILF L. 



10 20 30 

■■-■I I ....|-...| 

MOL9a Prot - 

MOL9b Prot ■ 

MOL9c Prot -MIARCLLAV RS 

Q02038 - - -MIVRCLSAA RR 

P42675 - -MIARCFSAV R'G 

P79433 MVYPEGHLAR ELGATFSSSA PLGGHPFPFV WDCLSCKQGD WSQARPKTNA ERRS 1 

P42676 -MITLCLSTL 

P47788 - - KPPAA( 



MOLSa Prot 
MOL9b Prot 
MOL9c Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 




100 



110 



lrwdlspeqi 
lrwdlspeqi 
lrwdlspeqi 
lrwdlspeqi 
lrwdlspeqi 
lrwdlspeqi 
lrwdlspeqi 
lrwdlsSSqi 
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130 



140 



150 



160 



170 



180 



MOL9a Prot 
MOL9b Prot 
M0L9c Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 



M0L9a Prot 
MOL9b Prot 
MOLSc Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 



MOL9a Prot 
MOL9b Prot 
MOL9C Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 



M0L9a Prot 
M0L9b Prot 
MOL9c Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 



M0L9a Prot 
M0L9b Prot 
M0L9c Prot 
Q02038 
P42675 
P79433 
P4267 6 
P47788 



MOL9a Prot 
MOL9b Prot 
MOIi9c Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 



MOL9a Prot 
MOL9b Prot 
MOL9c Prot 
Q02038 
P42675 
P79433 
P42676 
P477B8 
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I 


ElJ" V 



133 
117 
134 
134 
134 
179 
134 
110 



190 



200 



210 



220 



230 



240 




PHYFPVMKKC 
PHYFPVMKKC 
PHYFPVMKKC 
PHYFPVMKKC 

phyfpvmkkc 
phyfpvmkkc 
phyfpvmkkc 
phyfpSIkkc 



370 



380 



390 



400 



410 



420 




DD LSQKLKPLGE 
DD LSQKLKPLGE 
DD LSQKLKPLGE 
DD LSQKLKPLGE 
DD LSQKLKPLGE 
DD LSQKLKPLGE 
DD LSQKLKPLGE 




430 



440 



450 



460 



470 



480 




KYSODQE 
KYSMDQE 

kysHdqe 

KYSffiDQE 

kysRdqe 

KYSffiDQE 

kysqdqe 



490 



LYTVKDKATG 
LYTVKDKATG 
LYTVKDKATG. 
LYTVKDKATG 
LYTVKDKATG 
LYTVKDKATG 
LYTVKDKATG 



EVLGQFYLDL 
EVLGQFYIiDL 
EVLGQFYLDL 
EVLGQFYLDL 
EVLGQFYLDL 
EVLGQFYLDL 
EVLGQFYLDL 
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MOL9a Prot 
MOLSb Prot 
MOL9c Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 



MOL9a Prot 
MOL9b Prot 
MOL9c Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 



M0L9a Prot 
MOL9b Prot 
MOL9c Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 



MOIi9a Prot 
MOL9b Prot 
M0L9C Prot 
Q02038 
P42675 
P79433 
P42676 
P47788 
gi|730S353 | 
gi|3927808 j 



550 



FSQPVAGRPS 
FSQPVAGRPS 
FSQPVAGRPS 
FSQPgjAGRPS ! 
FSQPVAGRPS 
FSQPVAGRPS 
FSQPVAGRPS 



560 



570 



580 



590 



600 




730 



740 



750 



760 



770 




KYRffiLILKPG GSLDGMDI' 
KYRgLILKPG GSLDGMDf 
KYRgLILKPG GSLDGMDI 
KYRgLILKPG GSLDGMDI' 
KYrRlIiSpG GSLDGMDf 




EGIMffiPEVGM 



SEBEq nUqSSSnSS ESZESSng 



63 8 
687 
704 
704 
704 

- 618 
S 704 

- 245 



I QVHKMFFSK.KPL . 
CKGLgRLLCQRAAWPGHAQNC 



Endopeptidase 24. 1 6 or mitochondrial oligopeptidase, abbreviated here as EP 
24.16 (MOP), is a thiol- and metal-dependent oligopeptidase that is found in multiple 
intracellular compartments in mammalian cells. From an analysis of the corresponding 
gene, we found that the distribution of the enzyme to appropriate subcellular locations is 
achieved by the use of alternative sites for the initiation of transcription. The pig EP 24. 1 6 
(MOP) gene spans over 100 kilobases and is organized into 16 exons. The core protein 
sequence is encoded by exons 5-16 which match perfectly with exons 2-13 of the gene for 
endopeptidase 24.15, another member of the thimet oligopeptidase family. These two sets 
of 1 1 exons share the same splice sites, suggesting a common ancestor. Multiple species of 
mRNA for EP 24. 1 6 (MOP) were detected by the 5'-rapid amplification of cDNA ends 
and they were shown to have been generated from a single gene by alternative choices of 
sites for the initiation of transcription and splicing. Two types of transcript were prepared, 
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corresponding to transcription from distal and proximal sites. Their expression in vitro in 
COS-1 cells indicated that they encoded two isoforms (long and short) which differed only 
at their amino termini: the long form contained a cleavable mitochondrial targeting 
sequence and was directed to mitochondria; the short form, lacking such a signal 
5 sequence, remained in the cytosol. The complex structure of the EP 24. 1 6 (MOP) gene 
thus allows, by alternative promoter usage, a fine transcriptional regulation of coordinate 
expression, in the different subcellular compartments, of the two isoforms arising from a 
single gene. PMID: 9182559, UI: 97326108 We have isolated a metallopeptidase from rat 
liver. The peptidase is primarily located in the mitochondrial intermembrane space, where 

1 0 it interacts non-covalently with the inner membrane. The enzyme hydrolyzes 

oligopeptides, the largest substrate molecule found being dynorphin Al-17; it has no 
action on proteins, and does not interact with alpha 2-macroglobulin, and can therefore be 
classified as an oligopeptidase. We term the enzyme oligopeptidase M. Oligopeptidase M 
acts similarly to thimet oligopeptidase (EC 3.4.24,15) on bradykinin and several other 

1 5 peptides, but hydrolyzes neurotensin exclusively at the -Pro+Tyr- bond (the symbol -l- is 
used to indicate a scissile peptide bond) rather than the -Arg+Arg- bond. The enzyme is 
inhibited by chelating agents and some thiol-blocking compounds, but differs from thimet 
oligopeptidase in not being activated by thiol compounds. The peptidase is inhibited by 
Pro-lie, unlike thimet oligopeptidase, and the two enzymes are separable in 

20 . chromatography on hydroxyapatite. The N-terminal amino acid sequence of rat 

mitochondrial oligopeptidase M contains 19 out of 20 residues identical with a segment of 
rabbit microsomal endopeptidase and 17 matching the corresponding segment of pig- 
soluble angiotensin II-binding protein. Moreover, the rat protein is recognized by a 
monoclonal antibody against rabbit soluble angiotensin II-binding protein, all of which is 

25 consistent with these proteins being species variants of a single protein that is a 

homologue of thimet oligopeptidase;. The biochemical properties of the mitochondrial 
oligopeptidase leave us in no doubt that it is neurolysin (EC 3.4.24.16), for which no 
sequence has previously been reported, and which has not been thought to be 
mitochondrial. PMID: 7836437, UI: 95138171 We have isolated by immunological 

30 screening of a lambda ZAPII cDNA library constructed from rat brain mRNAs a cDNA 

clone encoding endopeptidase 3.4.24.16. The longest open reading frame encodes a 704- 

amino acid protein with a theoretical molecular mass of 80,202 daltons and bears the 

consensus sequence of the zinc metalloprotease family. The sequence exhibits a 60.2% 

homology with those of another zinc metallopeptidase, endopeptidase 3.4.24.15. Northern 
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blot analysis reveals two mRNA species of about 3 and 5 kilobases in rat brain, ileum, 
kidney, and testis. We have transiently transfected COS-7 cells with pcDNA3 containing 
the cloned cDNA and established the overexpression of a 70-75-kDa immunoreactive 
protein. This protein hydrolyzes QFS, a quenched fluorimetric substrate of endopeptidase 
5 3 .4.24. 1 6, and cleaves neurotensin at a single peptide bond, leading to the formation of 
neurotensin (1-10) and neurotensin (1 1-13). QFS and neurotensin hydrolysis are potently 
inhibited by the selective endopeptidase 3.4.24.16 dipeptide blocker Pro-lie and by 
dithiothreitol, while the enzymatic activity remains unaffected by phosphoramidon and 
captopril, the specific inhibitors of endopeptidase 3.4.24.11 and angiotensin-converting 

10 enzyme, respectively. Altogether, these physicochemical, biochemical, and immunological 
properties unambiguously identify endopeptidase 3.4.24.16 as the protein encoded by the 
isolated cDNA clone. PMID: 7592986, UI: 96070836 A human genomic clone 
encompassing exons 1-3 of the neurotensin/neuromedin N gene was identified using a 
canine neurotensin complementary DNA probe. Sequence comparisons revealed that the 

1 5 120-amino acid portion of the precursor sequence encoded by exons 1-3 is 89% identical 
to previously determined cow and dog sequences and that the proximal 250 bp of 5' 
flanking sequences are strikingly conserved between rat and human. The 5' flanking 
sequence contains cis-regulatory sites required for the induction of 
neurotensin/neuromedin N gene expression in PC 12 cells, including API sites and two 

20 cyclic adenosine-5 -monophosphate response elements. Oligonucleotide probes based on 
the human sequence were used to examine the distribution of neurotensin/neuromedin N 
messenger RNA in the ventral mesencephalon of schizophrenics and age- and sex- 
matched controls. Neurotensin/neuromedin N messenger RNA was observed in ventral 
mesencephalic cells some of which also contained melanin pigment or tyrosine 

25 hydroxylase messenger RNA. Neurons expressing neurotensin/neuromedin N messenger 
RNA were observed in the ventral mesencephalon of both schizophrenic and non- 
schizophrenic humans. PMID: 1436492, UI: 93063858 Neurotensin is a small 
neuropeptide of 13 amino acids that may function as a neurotransmitter or neuromodulator 
in the central nervous system. In the CNS, neurotensin is localized to the catecholamine- 

30 containing neurons. A catecholamine-producing cell line can also produce NT. Lithium 

salts, widely used in the treatment of manic-depressive patients, dramatically potentiate 

NT gene expression in this cell line. Gerhard et al. (1989) used a canine cDNA as a probe 

on a somatic cell hybrid panel to determine that the human gene is located on chromosome 

12. The tridecapeptide neurotensin (162650) is widely distributed in various regions of the 
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brain and in peripheral tissues. In the brain, neurotensin acts as a neuromodulator, in 
particular of dopamine transmission in the nigrostriatal and mesocorticolimbic systems, 
suggesting its possible implication in dopamine-associated behavioral neurodegenerative 
and neuropsychiatric disorders. Its various effects are mediated by specific membrane 
5 receptors. Vita et al. (1 993) isolated a cDNA encoding the human neurotensin receptor and 
showed that it predicts a 41 8-amino acid protein that shares 84% homology with the rat 
protein. Le et al. (1997) also cloned the human neurotensin receptor (NTR) cDNA and its 
genomic DNA. The gene is encoded by 4 exons spanning more than 10 kb. The authors 
identified a highly polymorphic tetranucleotide repeat approximately 3 kb from the gene. 
10 Southern blot analysis revealed that the NTR gene is present in the human genome as a 
single-copy. gene. Le et al. (1997) stated that the neurotensin receptor has 7 
transmembrane spanning regions and high homology to other receptors that couple to G 
proteins 

Neurolysin is expressed ubiquitously in the rat brain (Massarelli et al Brain Res 
15 1999 Dec 18; 851(1-2): 261-5; Dauch et al J Neurochem 1992 Nov; 59(5): 1862-7). It has 
been suggested that this enzyme plays a role in the regulation of neurologically active 
peptides (Vincent et ah Br J Pharmacol 1997 Jun; 121(4): 705-10) and activity differs 
depending on the cellular source of this enzyme whether it is expressed in primary 
cultured neurons and astrocytes (Vincent et al J Neurosci 1996 Aug 15; 16(16): 5049-59). 
20 This might play a role in nociception and signal transduction in the brain as well as central 
nervous system. Related endopeptidases have been shown to play a role in processing 
angiotensin and important regulator of blood pressure. 

Uses of the Compositions of the Invention 

The expression pattern, map location and protein similarity information for MOL9 

25 suggest that it may function as neurolysin family. Therefore, the nucleic acids and 

proteins of the invention are useful in potential therapeutic applications implicated, for 
example but not limited to, in various pathologies /disorders as described below and/or 
other pathologies/disorders. Potential therapeutic uses for the invention(s) are, for example 
but not limited to, the following: (i) Protein therapeutic, (ii) small molecule drug target, 

30 (iii) antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) 

diagnostic and/or prognostic marker, (v) gene therapy (gene delivery/gene ablation), (vi) 
research tools, and (vii) tissue regeneration in vitro and in vivo (regeneration for all these 
tissues and cell types composing these tissues and cell types derived from these 
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tissues). These may also function in extracellular matrix remodeling in tissues described 
above. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in various diseases and disorders described below and/or other 
5 pathologies and disorders. For example, but not limited to, a cDNA encoding the 

neurolysin -like protein may be useful in gene therapy, and the neurolysin -like protein 
may be useful when administered to a subject in need thereof. By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of 
patients suffering from Cancer, Trauma, Viral/bacterial/parasitic infections, 

10 Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis, 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, 
Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, 
Tuberous sclerosis, Scleroderma, Obesity, Transplantation, Atherosclerosis, Aneurysms, 
Hypertension, Fibromuscular dysplasia, Stroke, Scleroderma, Fertility, Diabetes, Von 

15 Hippel-Lindau (VHL) syndrome , Pancreatitis, Hirschsprung's disease , Crohn's Disease, 
Appendicitis, Alzheimer's disease, Stroke, Hypercalcemia, Parkinson's disease, 
Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple 
sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, 
Anxiety, Pain, Systemic lupus erythematosus , Autoimmune disease, Asthma, 

20 Emphysema, Scleroderma, Autoimmune disease, Renal artery stenosis, Interstitial 

nephritis, Glomerulonephritis, Polycystic kidney disease, Renal tubular acidosis, IgA 
nephropathy, Hypercalcemia, Lesch-Nyhan syndrome. The novel nucleic acid encoding 
the neurolysin-like protein, and the neurolysin -like protein of the invention, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount 

25 of the nucleic acid or the protein are to be assessed. These materials are further useful in 
the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods 



MOL10 
30 MOLlOa 

A novel nucleic acid encoding a protein bearing sequence similarity to Cyclic- 

Nucleotide-Gated Olfactory Channel -like protein was identified by TblastN using 

CuraGen Corporation's sequence file for MOL10 probe or homolog, run against the 

Genomic Daily Files made available by GenBank. The nucleic acid was further predicted 
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by the program GenScan™, including selection of exons. These were fiirther modified by 
means of similarities using BLAST searches. The sequences were then manually 
corrected for apparent inconsistencies, thereby obtaining the sequences encoding the full- 
length protein. The disclosed novel MOLlOa nucleic acid of 1 835 nucleotides (also 
referred to as GM98960647_A) is shown in Table 10A. An open reading frame begins 
with an ATG initiation codon at nucleotides 54-56 and ends with a TGA codon at 
nucleotides 1788-1790. A putative untranslated region upstream from the initiation codon 
and downstream from the termination codon are underlined in Table 10A, and the start and 
stop codons are in bold letters. 

The nucleic acid sequence has 1 536 of 1 733 bases (88%) identical to a Rattus 
norvegicus Cyclic-Nucleotide-Gated Olfactory Channel ocnc2 mRNA (GENBANK-ID: 
U12623) (Expect = 5.2e" 108 ). 



Table 10A. MOLlOa Nucleotide Sequence (SEQ ID NO:27) 

TACATOCAGAGAGGGTGTGGACATCTCACA 

GTGAAGACAACAGAGTCCAGTCCCC(^GCCCCATCCAAGGCCAGGAGGAAGTTGCTGCCTGTCCTGGACCC 
ATCTGGGGATTACTACTACTGGTGGCTGAACACAATGGTCTTCCCAGTCATGTATAACCTCATCATCCTCG 
TGTGCAGGGCCTGCTTCCCCGACTTGCAGCACGGTTATCTGGTGGCCTGGTTGGTGCTGGACTACACGAGT 
GACCTGCTATACCTACTAGACATGGTGGTGCGCTTCCACACAGGTGGATTCTTGGAACAGGGCATCCTGGT 
GGTGGACAAGGGTAGGATCTCGAGTCGCTACGTTCGCACCTGGAGTTTCTTCTTGGACCTGGCTTCCCTGA 
TGCCCACAGATGTGGTCTACGTGCGGCTGGGCCCGCACACACCCACCCTGAGGCTGAACCGCTTTCTCCGC 
GCGCCCCGCCTCTTCGAGGCCTTCGACCGCAC^ 

CAAGCTGATGCTTTACATTTTTGTCGTCATCCATTGGAACAGCTGCCTATACTTTGCCCTATCCCGGTACC 

TGGGCTTCGGGCGTGACGCATGGGTGTACCCGGACCCCGCGCAGCCTGGCTTTGAGCGCCTGCGGCGCCAG 

TACCTCTATAGCTTTTACTTCTCCACGCTGATACTGACTACAGTGGGCGATACACCGCCGCCAGCCAGGGA 

AGAAGAGTACCTCTTCATGGTGGGCGACTTCCTGCTGGCCG 

TGAGCTCTGTCATCTACAACATGAACACTG^^ 

TACATGAAGCTGCAGCACGTCAACCGCAAGCTC 

G^CAAGAAGATGACCAACGAGGTAGCCATCTT^ 

TGTCTGTGCACCTGTCCACTCTGAGCCGGGTGCAGATCTTTCAGAACTGTGAGGCCAGCCTGCTGGAGGAG 
CTGGTGCTGAAGCTGCAGCCCCAGACCTACTCACCAGGTGAATATGTATGCCGCAAAGGAGACATTGGCCA 
AGAGATGTACATCATCCGAGAGGGTCAACTGGCCGTGGTGGCAGATGATGGTATCACACAGTATGCTGTGC 
TCGGTGCAGGGCTCTACTTTGGGGAGATCAGCATCATCAACATCAAAGGTGGGAA 

CGCAC^GCCAACATCAAGAGCCTAGGTTATTCAGACCTATTCTGCCTGAGCAAGGAGGACCTGCGGGAGGT 
GCTGAGCGAGTATCGACAAGCACAGACCATCATGGAGGA 

AGTTGGACGTGAATGCTGAGGCAGCTGAGATCGCCCTGCAGGAGGCCACAGAGTCCCGGCTACGAGGCCTA 
GACCAGCAGCTGGATGATCTACAGACCAAGTTTGCTCGCCTCCTGGCTGAGCTGGAGTCCAGCGCACTTAA 
GATTGCTTACCGCATTGAACGGCTGGAGTGGCAGACTCGAGAGTGGCCAATGCCCGAGGACCTGGCTGAGG 
CTGATGACGAGGGTGAGCCTGAGGAGGGAACTTCCT^AGATGAAGAGGGCAGGGCCAGCCAGGAGGGACCC 
CCAGGTCCAGAGTGACCCCATCCCCATCCCCAGGATTCCC71CCTCCTAGTGAATCCAGAG 



The MOLlOa protein encoded by SEQ ID NO:27 has 638 amino acid residues, and 
is presented using the one-letter code in Table 10B (SEQ ID NO:28). PSORT analysis 
predicts the protein of the invention to be localized in the plasma membrane with a 
certainty of 0. 6000. Using the SIGNALP analysis, it is predicted that the protein of the 
invention has a signal peptide with most likely cleavage site between positions 57 and 58. 
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Table 10B. Encoded MOLlOa protein sequence (SEQ ID NO:28) 

MSQDTKVKTTESSPPAPSKARRKLLPVLDPSGDYYYWWLNT^ 

VIJ)YTSDLIjYLIiDiyrVVRFHTGGFLEQGILVVDKGRXSSRYVRTWSF^ 

LmFLRAPRLFEAFDRTETRTAYPNAFRIAKLI^YIFW 

ERLRRQYLYSFYFSTLILTTVGDTPPPAREEEYIjFMVGDFLIAVMGFATIMGSMSSVIYNMNTADAAFYP^ 
HALVKKYMKLQHVNRKLERRVI DWYQHLQ INKKMTNEVAI LQHLPERLRAEVAVS VHLS TLSRVQ I FQNCE 
ASLLEELVLKLQPQTYSPGEYVCRKGDIGQEMYIIREGQLAVVADDGITQYAVLGAGLYFGEISIINIKGG 
NMSGNRRTANIKSLGYSDLFCLSKEDIiRE\njSEY 

SRLRGLDQQLDDLQTKFARLLAELESSALKIAYRIERLEWQTREWPMPEDLAEADDEGEPEEGT | 
ASQEGPPGPE 

The full amino acid sequence of the protein of the invention was found to have 
1 068 of 1 649 amino acid residues (64%) identical to, and 1 068 of 1 649 residues (64%) 
positive with, the 575 amino acid residue Cyclic-Nucleotide-Gated Olfactory Channel 
5 ocnc2 subunit protein from Rattus norvegicus (ptnr : SPTREMBL- ACC : Q64359) (E 
value = 5.5e- 54 ), and .292 of 556 amino acid residues (52%) identical to, and 404 of 556 
residues (72%) positive with, the 694 amino acid residue Cone Photoreceptor cGMP- 
Gated Channel Alpha Subunit Homo sapiens (Human) (ptnr: TREMBLNEW -ACC: 
AAC17440) (E value = 5.8e- 157 ) 

10 MOLlOb 

In the present invention, the target sequence identified previously, MOLlOa 
Accession Number GM98960647_A (also known as CG54557-01), was subjected to the 
exon linking process to confirm the sequence. PCR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 

1 5 sequence available for the reverse primer. In each case, the sequence was examined, 

walking inward from the respective termini toward the coding sequence, until a suitable 
sequence that is either unique or highly selective was encountered, or, in the case of the 
reverse primer, until the stop codon was reached. Such primers were designed based on in 
silico predictions for the full length cDNA, part (one or more exons) of the DNA or 

20 protein sequence of the target sequence, or by translated homology of the predicted exons 
to closely related human sequences sequences from other species. These primers were then 
employed in PCR amplification based on the following pool of human cDNAs: adrenal 
gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - 
substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal 

25 lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, 
prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, 
testis, thyroid, trachea, uterus. Usually the resulting amplicons were gel purified, cloned 
and sequenced to high redundancy. The resulting sequences from all clones were 
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assembled with themselves, with other fragments in CuraGen Corporation's database and 
with public ESTs. Fragments and ESTs were included as components for an assembly 
when the extent of their identity with another component of the assembly was at least 95% 
over 50 bp. In addition, sequence traces were evaluated manually and edited for 
corrections if appropriate. These procedures provide the sequence reported below, which 
is designated MOLlOb (Accession Number CG54557-02). This differs from the 
previously identified sequence [GM98960647_A (also known as CG54557-01)] at 
aminoacid position 159 T->A and has deletions at positions 22 R, 93 G and 426 G. 

The disclosed novel MOLlOb nucleic acid of 2551 nucleotides (also referred to as 
CG54557-02) is shown in Table 9D. An open reading frame begins with an ATG initiation 
codon at nucleotides 779-781 and ends with a TGA codon at nucleotides 2504-2506. A 
putative untranslated region upstream from the initiation codon and downstream from the 
termination codon are underlined in Table 10A, and the start and stop codons are in bold 
letters. 

The nucleic acid sequence has 1 1625 of 1857 bases (87%) identical to a 
gb:GENBANK-ED:RNU12425|acc:U12425.1 mRNA from Rattus norvegicus (Rattus 
norvegicus olfactory cyclic nucleotide-gated channel mRNA, complete cds) (Expect = 
4.0e' 316 ). 



Table 10D. MOLlOb Nucleotide Sequence (SEQ ID NO:29) 

GTTTTTGTTGTTTTGATATAGGAQATATTGAAGCAGGTTCACAAAAAGAGAAAAGTTGAAAGATTGGGGAC 
CATAAAAGACATGGAATGGTTGGTAGGATCAGGC^ 

CATAGGATGGCCCCTATCACACTACCTATGAGAATGGTGTGATGGGGGAAGGCGTATGTGGAGGTAGATAA 
GGGTAGGAAGTAGGTTACAAAAATAGAGCTCACTTCTCATGTGAGAGGCATCTCTTTGTCCCTGGAGAATA 
GTTTAGCACCTGAC^TAGATAAGCCATTCAGTAATAGTTGTTAAATAAATAAATAGTGAGGCCCAAATAGA 
ATTTGCAAAGATAAAACAGAGTGTTTGATCCTACACT^ 

GTAGCTCAGTTGCTGTGGAAAGAGGGGAGGAGGAAAACAGAGACAAGACTCAGGCTTCCCTCTGAGGCATG 
CACCCCCACCTTCTCCAGGGATCTCATTAGAGGTGTTTAGCTGGGCAGGTGTAAGCCCAGGCCCTGGGAGA 
CAGGGCAGAGTGCTAGAGCTAGACTGTCTCCACCCCTTCAGTAGCGCTAGCTCTGGTTGTGTTGCTAAGAG 
CCCCAAAGACAAAGAAGTCACAGCAGAAGCCCAAC^ 

ACTCCAGAAGTCCCCTACAGGCAGAGAGGGTGTGGACATCTCACACCCCAGCACCAGACCACAGAACCA TG 

AGCCAGGACACCAAAGTGAAGACAACAGAGTCCAGTCCCCCAGCCCCATCCAAGGCCAGGAAGTTGCTGCC 

TGTCCTGGACCCATCTGGGGATTACTACTACTGGTC 

TCATCATCCTCGTGTGCAGAGCCTGCTTCCCCGA 

GACTACACGAGTGACCTGCTATACCTACTAGACATGGTGGTGCGCTTC 

CATCCTGGTGGTGGACAAGGGTAGGATCTCGAGTCGCTACGTTCGCACCTGGAGTTTCTTCTTG 

CTTCCCTGATGCCCACAGATGTGGTCTACGTGCGGCTGGGCCCGCACACACCCACCCTGAGGCTGAACCGC 

TTTCTCCGCX3CGCCCCGCCTCTTCGAGGCCTTCGACCGCGCAGAGACCCGCACAGCTTACCCAAATGCCTT 

TCGCATTGCCAAGCTGATGCTTTACATTTTTGTCGTCATCCATTGGAACAGCTGCCTATACTTTGCCCTAT 

CCCGGTACCTGGGCTTCGGGCGTGACGCATGGGTGTACCCGGACCCCGCGCAGCCTGGCTTTGAGCGCCTG 

CGGCGCCAGTACCTCTATAGCTTTTACTTCTCCACGCTGATACTGACTACAGTGGGCGATACACCGCCGCC 

AGCCAGGGAAGAAGAGTACCTCTTCATGGTGGGCGACTTCCTGCTGGCCGTC^TGGGTTTCGCCACCA 

TGGGTAGCATGAGCTCTGTCATCTACAACATGAACACTGCA 

GTGAAGAAGTACATGAAGCTGCAGCACGTCAACCGCAAGCTGGAG 

CCTGCAGATCAACAAGAAGATGACCAACGAGGTAGCCATCTTACAG 

AAGTGGCTGTGTCTGTGCACCTGTCCACTCT 

CTGGAGGAGCTGGTGCTGAAGCTGCAGCCCCAGACCTACTCAC^ 
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CATTGGCCAAGAC^TGTACATCATCCGAGAGGG 

ATGCTGTGCTCGGTGCAGGGCTCTACTTTGGGGAGATCAGCATCATCAACATCA^ 
AACCGCCGCACAGCCAACATCAAGA^ 

GGAGGTGCTGAGCGAGTATCCACAAGCACAGACCATCATGGAGGAGAAAGGACGTGAGATCCTGCTGAAM 
TGAACAAGTTGGACGTGAATGCTGAGGCAGCTGAGATCGCCCTGCAGGAGGCCA 
GGCCTAGACCAGCAGCTGGATGATCTACAGACCAAGTTTGCTCX3CCTCCTGGCTGAGCTC 
ACTTAAGATTGCTTACCGCATTGAACGGCTGGA 

CTGAGGCTGATGACGAGGGTGAGCCTGAGGAGGGAACTTCCAAAGATGAAGAGGGCAGGGCCAGCCAGGAG 
GGACCCCCAGGTCCAGAGTGACCCCATCCCCATCCCCAGGATTCCCACCTCCTAGTGAATCCAGAG 



The MOL9a protein encoded by SEQ ID NO:29 has 575 amino acid residues, and 
is presented using the one-letter code in Table 1 OB (SEQ ID NO:30). PSORT analysis 
predicts the protein of the invention to be localized in the plasma membrane with a 
5 certainty of 0. 6000. Using the SIGNALP analysis, it is predicted that the protein of the 
invention has a signal peptide with most likely cleavage site between positions 56 and 57 
(CRA-CF) 



Table 10E. Encoded MOLlOb protein sequence (SEQ ID NO:30) 

MSQDTKVCTTESSPP^ 

LDYTSDLLYLLDMVVRFHTGFLEQGILVVDKGRISSR^ 

RFLRAPRLFEAFDRAETRTAYPNAFRIAKLMLyiFVVIHWNSCLYFALSRYLGFGRDAWVYPDPAQPGFER 
LRRQYLYSFYFSTLILTTVGDTPPPAREEEYLFWGDFLLAVMGFATIMGSMSSVIYNMNTADAAFYPDHA 
LVKKYMKLQHVX^KLERRVIDWYQHLQINKKMTO 

LLEELVLKLQPQTYSPGEYVCRKGDIGQEMYIIREGQLAVVADDGITQYAVLGAGLYFGEISIINIKGNMS 
GNRRTANIKSLGYSDLFCLSKEDLREVLSEYPQAQTIMEEKGREIL^ 

RGLDQQLDDLQTKFARLLAELESSALKIAYRIERLEWQTREWPMPEDLAEADDEGEPEEGTSKDEEGRASQ . , 
EGPPGPE 



The full amino acid sequence of the protein of the invention was found to have 536 
of 575 amino acid residues (93%) identical to, and 552 of 575 amino acid residues (96%) 
similar to, the 575 amino acid residue ptnr:SWISSPROT-ACC:Q64359 protein from 
Rattus norvegicus (Rat) (CYCLIC-NUCLEOTIDE-GATED OLFACTORY CHANNEL 
OCNC2 SUBUNIT) (E value = 4.2e- 287 ) 

Chromosomal information: 

The Cyclic-nucleotide gated olfactory channel ocnc2 disclosed in this invention 
maps to chromosome 11. This information was assigned using OMIM, the electronic 
northern bioinformatic tool implemented by CuraGen Corporation, public ESTs, public 
literature references and/or genomic clone homologies. This was executed to derive the 
chromosomal mapping of the SeqCalling assemblies, Genomic clones, literature 
references and/or EST sequences that were included in the invention. 
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Tissue expression 

The Cyclic-nucleotide gated olfactory channel ocnc2 disclosed in this invention is 
expressed in at least the following tissues: Adrenal gland, bone marrow, brain - amygdala, 
brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain - 
whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, 
mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal 
muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. . This 
information was derived by determining the tissue sources of the sequences that were 
included in the invention including but not limited to SeqCalling sources, Public EST 
sources, and/or RACE sources. ■ • 

In addition, the sequence is predicted to be expressed in the following tissues 
because of the expression pattern of (GENBANK-ID: gb:GENBANK- 
ID:RNU12425|acc:U12425.1) a closely related Rattus norvegicus olfactory cyclic 
nucleotide-gated channel mRNA, complete cds homolog in species Rattus norvegicus : 
olfactory neuroepithelium. 

These materials are further useful in the generation of antibodies that bind 
immuno-specifically to the novel MOLlOb substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-MOLX Antibodies" 
section below. For example the disclosed MOLlOb protein has multiple hydrophilic 
regions, each of which can be used as an immunogen. In one embodiment, a contemplated 
MOLlOb epitope is from about amino acids 25 to 75. In another embodiment, a MOLlOb 
epitope is from about amino acids 1 to 30. In further embodiments, MOLlOb epitopes are 
found in amino acids 150-250, 275-350, 375-400. and 425-560. These novel proteins can 
also be used to develop assay system for functional analysis. 

Homology between the MOL10 isoforms and other homologous proteins is 
presented graphically in the multiple sequence alignment given in Table 91 (with MOLlOa 
being shown on line 1 and MOLlOb on line 2) as a ClustalW analysis comparing MOL10 
with related protein sequences. 
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Table 10C. Information for the ClustalW proteins: 

1) MOLlOa (SEQ ID NO: 28) 

2) MOLlOb (SEQ ID NO:30) 

3) S35691 cyclic nucleotide-gated channel protein - rabbit (SEQ ID NO: 73) 

4) Q64359 Cyclic-Nucleotide-Gated Olfactory Channel ocnc2 subunit protein 
from Rat t us norveg-icus (SEQ ID NO: 74) 

5) AAC17440 Cone Photoreceptor cGMP-Gated Channel Alpha Subunit Homo 
sapiens (SEQ ID NO: 75) 
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I I 



.|....| 



|....| 



■I.-.. I 



MSSWRSCARA PLSGSAWRRS AATRRSRRCL KTKRKRWSSG KGTPMQSTQC ETRRRAQTPC 60 

- - - - -- - - 1 

MAKINTQYSH P-S RTH LKVKTSDRDL NRAENGLSRA HSS SEET SSVLQPGIAM 52 

70 80 90 100 110 120 



|....| 



|....| 



|....| 



ESTGHTWRMT EKSNGVKSSP ANNHNNHVPA TIKANGKDES R^^ -PQSA ADDDTSSELQ 119 
ETRG LA DSGQGSFTGQ GIARLSRLIF LLRRWAARHV HH^QGPDSF PDRFRGAELK 108 
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25 

RliAEMDAPQQ RRGGFRRIVR LVGVIRQWAN RNFREEEARP DSFjjERFRGP ELQTVTTQQG 179 

25 

-AN VGSQEgADRG RSAWQ LAKCNTNTS 144 

190 200 210 220 230 240 
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MOLlOa Pro 
MOLlOb Pro 
S35691 
Q64359 
AAC17440 



MOLlOa Pro 
MOLlOb Pro 
S35691 
Q64359 
AAC17440 



MOLlOa Pro 
MOLlOb Pro 
S35691 
Q64359 
AAC17440 



MOLlOa Pro 
MOLlOb Pro 
S35691 
Q64359 

AAC17440 RgjGADPKDLE 



MOLlOa Pro 
MOLlOb Pro 
S35691 
QS4359 
AAC17440 




546 

543 

VKjMKQNTEDD 715 
MteMdM^ 543 
SgVKG-GGDK 675 



10 



15 



Cyclic nucleotide-gated (CNG) chajihels play central roles in visual and olfactory 
signal transduction. In the retina, rod photoreceptors express the subunits CNCalphal and 
CNCbetala. In cone photoreceptors, only CNCalpha2 expression has been demonstrated 
so far. Rat olfactory sensory neurons (OSNs) express two homologous subunits, here 
designated CNCalpha3 and CNCalpha4. This paper describes the characterization of 
CNCbetalb, a third subunit expressed in OSNs and establishes it as a component of the 
native channel. CNCbetalb is an alternate splice form of the rod photoreceptor 
CNCbetala subunit. Analysis of mRNA and protein expression together suggest co- 
expression of all three subunits in sensory cilia of OSNs. From single-channel analyses of 
native rat olfactory channels and of channels expressed heterologously from all possible 
combinations of the CNCalpha3, -alpha4, and -betalb subunits, we conclude that the 
native CNG channel in OSNs is composed of all three subunits. Thus, CNG channels in, 
both rod photoreceptors and olfactory sensory neurons result from coassembly of specific 
alpha subunits with various forms of an alternatively spliced beta subunit. 

Phototransduction is mediated by an enzymatic cascade that ultimately leads to the 
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hydrolysis of cGMP. The photoreceptor cells, rods and cones, integrate and respond to 
cGMP hydrolysis via a cGMP-gated cation channel in the plasma membrane of the outer 
segment. Kaupp et al. (1989) cloned this channel from bovine retina. Dhallan et al. (1991) 
used the bovine sequence to isolate cDNA and genomic DNA encompassing the entire 
5 protein coding region of the human homolog. Assignment to chromosome 4 was achieved 
by study of somatic cell hybrids. Pittler et al. (1992) determined the primary structures of 
the human and mouse retinal rod cGMP-gated cation channel by analysis of cDNA clones 
and amplified DNA. The open reading frames predicted polypeptides of 690 and 683 
residues, respectively, exhibiting 88% sequence similarity. Significant sequence similarity 

10 (59%) of the visual cGMP-gated channel to the olfactory cAMP-gated channel was 

pointed out. The RNA transcript was found to be 3.2 kb long in human, mouse, and dog. 
By PCR used in connection with somatic cell hybrid DNAs, Pittler et al. (1992) mapped 
the CNCG gene to 4pl4-ql3 near the centromere. By interspecific backcross haplotype 
analysis, the corresponding gene in the mouse, Cncg, was mapped to a site 0.9 cM 

15 proximal to the Kit locus on chromosome 5. Griffin et al. (1993) mapped the CNCG1 gene 
to 4pl2-cen by fluorescence in situ hybridization. It is noteworthy that the rod cGMP PDE 
beta polypeptide (PDEB; 180072) also maps to 4p, at 4pl6.3. 
Uses of the Compositions of the Invention 

The protein similarity information, expression pattern, and map location for 

20 MOL1 0 suggest that it may have important structural and/or physiological functions 

characteristic of the Cyclic-nucleotide gated channel family. Therefore, the nucleic acids 
and proteins of the invention are useful in potential diagnostic and therapeutic applications 
and as a research tool. These include serving as a specific or selective nucleic acid or 
protein diagnostic and/or prognostic marker, wherein the presence or amount of the 

25 nucleic acid or the protein are to be assessed, as well as potential therapeutic applications 
such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an 
antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic 
acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition promoting 
tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

30 The nucleic acids and proteins of the invention are useful in potential diagnostic 

and therapeutic applications implicated in various diseases and disorders described below 
and/or other pathologies. For example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from: 
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color blindness, CNS developmental disorders and other diseases, disorders and 
conditions of the like. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

A summary of the MOLX nucleic acids and proteins of the invention is provided 
Tables 11 and 1 IX. 
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TABLE 11: Summary Of Nucleic Acids And Proteins Of The Invention 



Name 


Tables 


Clone; Description of Homolog 


Nucleic 
Acid 

SEQ ID 
NO 


Amino 
Acid 
SEQ ID 

NO 


MOLla 


1A, IB, 


MOLla- GM 79960178 

ITlWXJ X CX. VJXTl 1 S *l \J\J k. 1 \J 


1 


2 


MOLlb 


1C, ID 


MOLlb* CG54674-02 


114 


115 


MOLlc 


IE, IF 


MOLlc: 248587042 


116 


117 


MOLld 


1G, 1H 


MOLld- 248651580 

X ▼ A\ — f JLJ X VJ. » Z-« 1 U Vv/ X JU V 


118 

A X \J 


119 

XX/ 


MOLle 


11, IK 


MOLle* 255304731 


120 


122 


MOLlf 


1L, 1M 


MOLlf: 255304783 


123 


124 


MOLlg 


IN, IP 


MOLlg- 255341675 


125 


127 

X t 


MOLlh 

AVAV_/ A_/ A XX 


10 1R 


MOLlh- 248210503 


128 


129 


MOLli 

AVX V_/ A_/ X 1 


IS IT 

lUj XX 


MOLli- 248210481 


130 


131 

X _s X 


MOLli 

ivivy x_< ij 


1U IV 

X V> , X V 


MOLli - 248210473 


132 


133 


MOLlk 

XVX.\_/J_#XX\. 


1W IX 

X VT , 1A 


MOLlk 748210474 


134 


135 


MOLli 


1Y, 1Z 


MOLli* 246484229 


136 


137 


MOLlm 


1AAA 1AAC 

X X i-4 XsX Xs, X i U 


MOLlm* 258065840 

X ▼ A v_y X—/ X XXX . \J\J\J~S \3\\J 


158 


159 

X ^ ✓ 


MOL In 


1AAD 1AAF 


MOT in- 763483006 


160 


I VJ X 


MOT 1o 

xvxv_/.L/ 1 yj 


1AAF 1AAG 


MOT In- CG54674-01 


167 

X \JZ, 


163 

x UJ 


MOL In 


1AAH 1AAJ 

x rxru x 9 x nnj 


MOLltv 263676346 


164 


165 


MOLla 

J. Vlv/Xv J. VJ 


1AAK 1AAM 


MOLla- 264789162 


166 


167 

X \J 1 


MOLlr 


1AAN 1AAO 

X i ITU ^ j X ixiiW 


MOLlr ^48651580 


168 


169 


MOL Is 


1AAP 1AAR 

X X *4 XX % XX XX XIV 


MOLls- 255304731 


170 


171 


MOL It 


1AAS, 1AAT 


MOL It: 255304783 


172 


173 


MOLlu 


1AAU, 1AAW 


MOLlu: 255341675 


174 


175 


MOL2a 


2A, 2B 


MOL2a: 20466828 EXT1 


3 


4 


MOL2b 


2C, 2D 


MOL2b: CG5 1424-02 


138 


139 


MOL3 


3A, 3B 


MOL3- 82254077 0 1 


5 


6 


MOL4a 


4A 4B 

~xx, TU 


MOL4a- AC004826 

x vxv_y A_; » CA. XV\^ V/ yTOZ.VJ 


7 


o 


MOL4b 


4C, 4D 


MOL4b* CG53138-05 


140 

A » V 


141 

X » A 


MOL4c 


4E, 4F 


MOL4c- CG53138-06 


142 


143 


MOL4d 


4G,4H 


MOL4d: CG53138-04 


144 


145 


MOL4e , 


41, 4J 


MOL4e: 251445570 


146 


147 


MOL4f 


4K.4L 


MOL4f: 250059708 


148 


149 


MOL4g 


4M,4N 


MOL4g: 246861879 


150 


151 


MOL5 


5A, 5B, 


MOL5: AC025535 


9 


10 


MOL6 


6A 6B 


MOL6a- GM 87760758 A 


11 

X X 


12 

x 




6C, 6D 


NOV6b- CG54548-03 


152 


153 




6E, 6F 


M0L6c: 246861979 


154 


155 




6G,6H 


MOL6d: 246862070 


156 


157 [ 




6J, 6K 


MOL6e: GM_87760758_A_da 


13 


14 




6BBA, 6BBB 


MOL6f: 256801454 


176 


177 


MOL7 


7A,7B 


MOL7: 30675745.0.499 


15 


16 
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MOL8 


8A, 8B 


MOLSa: 11800699-0-16 


17 


18 




8D, 8E 


MOL8b: CG56222-01 


19 


20 


MOL9 


9A, 9B 


MOL9a: 1 950671 9_B_EXT 


21 


22 




9D, 9E 


MOL9b: 1 950671 9_B_EXT-S773 


23 


24 




9F, 9G 


MOL9c: CG56222-01 


25 


26 


MOL10 


10A, 10B 


MOL10aGM98960647_A 


27 


28 




10D, 10E 


MOL10bCG54557-02 


29 


30 



MOLX 
Assignment 


Internal Identification 


SEQID 

ISO 
(nucleic 
acid) 


bay ID LiU 

(polypeptide) 


Homology 


11 


2396e7 clone 


183 


184 


Chloride ion channel 


12 


Cit978skb_139p6_A 


185 


186 


Fatty acid-binding protein 
(FABP) 


13 


94115520_EXT 


187 


188 


Insulin-like growth factor 


14 


GB ACC#360 L 9 A 


189 


190 


Cytokeratin-18 


15 


21426654 EXT 


191 


192 


Metallocarboxypeptidase 


16 


AL031704 A 


193 


194 


Mast cell protease-6 


17 


71768093 A 


195 


196 


Sulfate anion transporter 


18 


416 d 14 A 


197 


198 


Cytostatin 


19 


416 d 14 B 


199 


200 


Cytostatin 


20 


GM 38019075 A 


201 


202 


Chemokine receptor 


21 


CG54656-05 


203 


204 


Chemokine receptor 


22 


32338334_1 


205 


206 


Carboxypeptidase 



MOL1 1 is homologous to members of the chloride channel family of proteins that 
are important in maintaining physiological ion balance and neuronal signal transduction. 
Thus, the MOL1 1 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications in 
disorders characterized by altered ion regulation and neural signaling, e.g. cystic fibrosis, 
arrythmia seen in long QT syndrome, Dent's disease, Bartter's syndrome, bronchitis and 
sinusitis. 

Also, MOL12 is homologous to a family of fatty acid-binding proteins important in 
keratinocyte differentiation. Thus MOL12 nucleic acids, polypeptides, antibodies and 
related compounds according to the invention will be useful in therapeutic and diagnostic 
applications in disorders characterized by aberrant keratinocyte differentiation, e.g. 
squamous cell carcinoma and Iesional psoriatic skin. 

Further, MOL13 is homologous to a family of insulin-like growth factor-binding 
proteins important in cell proliferation and differentiation. Thus, the MOL13 nucleic acids 
and polypeptides, antibodies and related compounds according to the invention will be 
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useful in therapeutic and diagnostic applications in proliferative and apoptotic disorders, 
e.g. cancer, Alzheimer's disease, and obesity. 

Also, MOL14 is homologous to the cytokeratin-18 family of proteins important in 
cytoskeletal stability in keratinocytes and other cell types. Thus, MOL14 nucleic acids, 
5 polypeptides, antibodies and related compounds according to the invention will be useful 
in therapeutic and diagnostic applications in disorders of the liver, pancreas and intestine, 
e.g. chronic hepatitis and drug-induced hepatotoxicity. 

Additionally, MOL15 and MOL22 are homologous to the carboxypeptidase family 
of proteins important in peptide processing. Thus MOL15 and MOL22 nucleic acids, 
10 \ polypeptides, antibodies and related compounds according to the invention will be useful 
in therapeutic and diagnostic applications in metabolic disorders of the pancreas, e.g. acute 
pancreatitis. 

Also, MOL16 is homologous to the mast cell protease-6 family of proteins 
important in mast cell activation and migration. Thus MOL16 nucleic acids, polypeptides, 

1 5 antibodies and related compounds according to the invention will be useful in therapeutic 
and diagnostic applications in disorders of the immune system, e.g. infectious 
inflammatory peritonitis. 

Further, MOL17 is homologous to members of the sulfate anion channel family of 
proteins that are important in maintaining physiological ion balance and neuronal signal 

20 transduction. Thus, the MOL17 nucleic acids, polypeptides, antibodies and related 
compounds according to the invention will be useful in therapeutic and diagnostic 
applications in disorders characterized by altered sulfate anion regulation and neural 
signaling, e.g. Pendred syndrome, diastrophic dysplasia and other skeletal dysplasias. 

Still further, MOL1 8-1 9 are homologous to a family of cytostatin-like proteins that 

25 are important in modulation of cell shape and motility by controlling cell interactions with 
the extracellular matrix. Thus, MOL18-19 nucleic acids and polypeptides, antibodies and 
related compounds according to the invention will be useful in therapeutic and diagnostic 
applications in disorders characterized by altered cell shape, motility, and apoptosis, e.g. 
cancer and ischemic injury. 

30 Finally, MOL20-21 are homologous to the chemokine receptor family of proteins 

that are important in neuronal signal transduction and lymphocyte chemoattraction. Thus, 
MOL20-21 nucleic acids and polypeptides, antibodies and related compounds according to 
the invention will be useful in therapeutic and diagnostic applications in disorders 

I 
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characterized by altered immune response to injury and infection, e.g. AIDS, acute lung 
injury, adult respiratory distress syndrome, and multiple sclerosis. 



MOL11 

5 A MOL1 1 sequence according to the invention includes a nucleic acid sequence 

encoding a polypeptide related to the chloride channel family of proteins. A MOL1 1 
nucleic acid is found on human chromosome 19. A MOL1 1 nucleic acid and its encoded 
polypeptide includes the sequences shown in Table 1 1 A. The disclosed nucleic acid (SEQ 
ID NO: 183) is 739 nucleotides in length and contains an open reading frame (ORF) that 

10 begins with an ATG initiation codon at nucleotides 1-3 and ends with a TAA stop codon 
at nucleotides 737-739. The representative ORF encodes a 246 amino acid polypeptide 
(SEQ ID NO:184) with a predicted molecular weight of 28,017.3 daltons (Da). PSORT 
analysis of a MOL1 1 polypeptide predicts a plasma membrane protein with a certainty of 
0.7900. SIGNALP analysis suggests the presence of a signal peptide with the most likely 

1 5 cleavage site occuring between positions 53 and 54 in SEQ ID NO.: 1 84. 



TABLE 11A. 

ATGGCATTGTCGATGCCACTGAACAAGTTGAAGGAGGAAGACAAAGAGCCCCT 
CCTTGAGCTCTGGGTCAAGGCTGTCAGTGATGGTGAAAGCACAGGAATCTGCC 

20 TTTTTTCCCAGAGATTCCTCATGATTCTTTGGCTCAAAGGAGTTGTCTTCAGTGT 
CACAACTGTTGATCTGAAAAGGAAACCTGCAGATCTGCAAAACAAGGCTCCTG 
GGAACCACCCACCACTTATAACTTCAACAGTGAAGTCAAATAAGATTGAGGAA 
GCTCCTGAAGAAGTCTTATGTCCTCCCAAGTACTTAAAGCTTTCACCAAAACAC 
CCAGAATCAAATACTGCTGGAATGGACATCTTTGCCAAATTCTCTGCATACATC 

25 AAGAATTCAAGGCCAGAGGTTAATGAAGCATTAGTGAAGCATCTCTTAAAAAC 
CCTGCAGAAAATGGAATATCTGAATTCTCCTCTCCCTGATGAAATTGATGAAAA 
TAGCATGCAGGACACTAAGTTTTCTACACATAAATTTCTGAATGGCAATAAAAT 
GGCATTAGCTGATTGCCATCTGCTGCCCAAACTGCATATTGTCAAAAAAAAAG 
AAAAATATAGAAAATATAAAAATATAGAAAAAAAAGGAATGACTGGCATCTG 

30 GAGATACCTAACGAATACAAGTAGTAGGGATATGTTCAACAATACCTGTCCCA 
ATGATAAAGAGATTGAAATAGCAGCAGAAACAGTTAATGTAGTAA (SEQ ID 
NO.: 183) 

MALSMPLNKLKEEDKEPLLELWVKAVSDGESTGICLFSQRFLMILWLKGVVFSVT 
35 TVDLKRKPADLQNKAPGNHPPLITSTVKSNKIEEAPEEVLCPPKYLKLSPKHPESN 
TAGMDIFAOSAYIKNSRPEVNEALVKHLLKTLQKMEYLNSPLPDEIDENSMQDT 
KFSTHKFLNGNKMALADCHLLPKLHIVKKKEKYRKYKNIEKKGMTGIW^ 
SSRDMFNNTCPNDKEIEIAAETVNW (SEQ ID NO.: 1 84) 



40 A MOLi 1 nucleic acid has a high degree of homology (92% identity) with a 

human chloride channel protein P64-like mRNA (CC64; GenBank Accession No.: 
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AK001624), as is shown in Table 1 IB. A MOL1 1 polypeptide also has homology (78% 
identity, 85% similarity) with an intracellular human chloride channel polypeptide (ICCP; 
EMBL Accession No.: AAF19055), as is shown in Table 1 1C. 

TABLE 11B. 

MOLll: 252 aaataagattgaggaagctcctgaagaagtcttatgtcctcccaagtacttaaagctttc 311 

llllllllllllllll II IMIMIMIIIMI IIIIIIIIIMIIIIIIIIIIII 

CC64: 436 aaataagattgaggaatttcttgaagaagtcttatgccctcccaagtacttaaagctttc 495 
MOLll: 312 accaaaacacccagaatcaaatactgctggaatggacatctttgccaaat tctctgcata 371 

i in in n i ii 1 1 n i ii ii mi i n ii i in in mi 1 1 n in in i i i mi 1 1 

CC64: 496 accaaaacacccagaatcaaatactgctggaatggacatctttgccaaattctctgcata 555 
MOLll: 372 catcaagaattcaaggccagaggttaatgaagcattagtgaagcatctcttaaaaaccct 431 

I III I Ml II 11 1 Mill I III II MUM II I I II I 1 1 1 1 I I II Mill 

CC64: 556 tatcaagaattcaaggccagaggctaatgaagcactggagaggggtctcctgaaaaccct 615 
MOLll: 432 gcagaaaatg gaatatctgaattctcctctccctgatgaaattgatgaaaatagcat 488 

MINI II IIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMM II 

CC64: 616 gcagaaactggatgaatatctgaattctcctctccctgatgaaattgatgaaaatagtat 675 
MOLll: 489 gcaggacactaagttttctacacataaatttctgaatggcaataaaatggcattagctga 548 

i linn mimmm miiimi imim inn imimiim 

CC64: 676 ggaggacataaagttttctacacgtaaatttctggatggcaatgaaatgacattagctga 735 

MOLll: 549 ttgccatctgctgcccaaactgcatattgtc 579 (SEQ ID NO. : 207) 

I I I I I IIIIMIIIIIlllimilllll 

CC64: 736 ttgcaacctgctgcccaaactgcatattgtc 766 (SEQ ID NO. : 208) 



TABLE 11C 

MOLll: 1 MALSMPLNKLKEEDKEPLLELWVKAVSDGESTGICLFSQRFLMILWLKGVVFSVTTVDLK 60 

IIIIIIII IIIIIIIIMMII Mill I I Mil IMIII1IIIIIIIIIII 

ICCP: 1 MALSMPLNGLKEEDKEPLIELFVKAGSDGESIGNCPFSQRLFMILWLKGWFSVTTVDLK 60 

MOLll: 61 RKPADLQNKAPGNHPPLIT--STVK5--NKIEEAPEEVLCPPKYLKLSPKHPESNTAGMD 116 

IIIIIIII III III II I 11+ Mill IIIIIMIIIIIIIIIIIIIIIIII 
ICCP: 61 RKPADLQNLAPGTHPPFITFNSEVKTDVNKIEEFLEEVLCPPKYLKLSPKHPESNTAGMD 120 

MOLll: 117 IFAKFSAYIKNSRPEVNEALVKHLLKTLQKM-EYLNSPLPDEIDENSMQDTKFSTHKFLN 175 

MiiiiMiiiiiii mi + iniiik iiiiinininiii+i nn *n+ 

ICCP: 121 I FAKFS AY I KNSRPEANEALERGLLKTLQKLDE YLNS PLPDE IDENSMED I KFSTRRFLD 180 
MOLll: 176 GNKMALADCHLLPKIjHIVKKKEKYRKYKNIE-KKGMTGIWRYLTNTSS 234 

I++I IIIMIIIIIIII I H + l + llllllllllll III I 1 1 1 1— 1 1 

ICCP: 181 GDEMTLADCNLLPKLHI VKVYAK- - KYRNFDI PKGMTGIWRYLTNAYSRDEFTNTCPSDK 238 

MOLll: 235 EIEIAAETVNW 246 (SEQ ID NO. : 184) 
Kill I 

ICCP: 239 EVE I AYS DV 247 (SEQ ID NO.: 209) 

Where | indicates identity and + indicates similarity. 

Transporters, channels, and pumps that reside in cell membranes are key to 
maintaining the right balance of ions in cells, and are vital for transmitting signals from 
nerves to tissues. The consequences of defects in ion channels and transporters are 
diverse, depending on where they are located and what their cargo is. In the heart, defects 
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in potassium channels do not allow proper transmission of electrical impulses, resulting in 
the arrythmia seen in long QT syndrome. In the lungs, failure of a sodium and chloride 
transporter found in epithelial cells leads to the congestion of cystic fibrosis, while one of 
the most common inherited forms of deafness, Pendred syndrome, looks to be associated 
5 with a defect in a sulphate transporter. 

Chloride channels (CLC) perform important roles in the regulation of cellular 
excitability, in transepithelial transport, cell volume regulation, and acidification of 
intracellular organelles. This variety of functions requires a large number of different 
chloride channels that are encoded by genes belonging to several unrelated gene families. 

10 The CLC family of chloride channels has nine known members in mammals that show a 
differential tissue distribution and function both in plasma membranes and in intracellular 
organelles. CLC proteins have about 10-12 transmembrane domains. They probably 
function as dimers and may have two pores. The functional expression of channels altered 
by site-directed mutagenesis has led to important insights into their structure-function 

15 relationship. Their physiological relevance is obvious from three human inherited diseases * 
(myotonia congenita, Dent's disease and Bartter r s syndrome) that result from mutations in 
some of their members and from a knock-out mouse model (See Jentsch et a/., 1999, 
Pflugers Arch. 437:783). 

Recent studies of hereditary renal tubular disorders have facilitated the 

20 identification and roles of chloride channels and cotransporters in the regulation of the 
most abundant anion, C1-, in the ECF. Thus, mutations that result in a loss of function of 
the voltage-gated chloride channel, CLC-5, are associated with Dent's disease, which is 
characterized by low-molecular weight proteinuria, hypercalciuria, nephrolithiasis, and 
renal failure. Mutations of another voltage-gated chloride channel, CLC-Kb, are associated 

25 with a form of Bartter's syndrome, whereas other forms of Bartter's syndrome are caused 
by mutations in the bumetanide-sensitive sodium-potassium-chloride cotransporter 
(NKCC2) and the potassium channel, ROMK. Finally, mutations of the thiazide-sensitive 
sodium-chloride cotransporter (NCCT) are associated with Gitelman's syndrome (See 
Thakker,1999, Adv Nephrol. Necker Hosp. 29:289). These studies have helped to 

30 elucidate some of the renal tubular mechanisms regulating mineral homeostasis and the 

role of chloride channels. 

A more prominent case of chloride channel dysfunction is cystic fibrosis. Cystic 

fibrosis (CF) is a genetic disease with multisystem involvement in which defective 

chloride transport across membranes causes dehydrated secretions. Cystic fibrosis (CF) 
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affects approximately 1 in 2000 people making it one of the commonest fatal, inherited 
diseases in the Caucasian population. Dysfunction of the cystic fibrosis transmembrane 
conductance regulator (CFTR) CI- channel is also associated with a wide spectrum of 
diseases (See Hwang & Sheppard, 1999, Trends Pharmacol. Sci. 20:448). The protein 
encoded by the CF gene, the cystic fibrosis transmembrane conductance regulator (CFTR), 
functions as a cyclic adenosine monophosphate-regulated chloride channel. The ability to 
detect CFTR mutations has led to the recognition of its association with a variety of 
conditions, including chronic bronchitis, sinusitis with nasal polyps, pancreatitis, and, in 
men, infertility (Choudari et al, 1999, Gastroenterol. Clin. North Am. 28:543). In the 
search for modulators of CFTR, pharmacological agents that interact directly with the 
CFTR CI- channel have been identified. Some agents stimulate CFTR by interacting with 
the nucleotide-binding domains that control channel gating, whereas others inhibit CFTR 
by binding within the channel pore and preventing CI- permeation. Knowledge of the 
molecular pharmacology of CFTR might lead to new treatments for diseases caused by the 
dysfunction of CFTR. 

MOL1 1 represents a new member of the chloride channel family. MOL1 1 can be 
used as a marker for human chromosome 19. MOL1 1 is useful in determining changes in 
expression of genes contained within the chloride channel protein family. MOL1 1 satisfies 
a need in the art by providing new diagnostic or therapeutic compositions useful in the 
treatment of disorders associated with alterations in the expression of members of chloride 
channel-associated proteins. MOL11 nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a 
variety of diseases and pathologies, including by way of nonlimiting example, those 
involving cystic fibrosis, congenital myotonia, Dent disease, an X-linked renal tubular 
disorder, leukoencephalopathy, malignant hyperthermia, hypertension, arrythmia seen in 
long QT syndrome, Dent's disease, Bartter's syndrome, bronchitis, sinusitis and other 
pathologies and disorders. 



MOL12 
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A MOL12 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the fatty acid-binding protein family of proteins. A 
MOL12 nucleic acid is found on human chromosome 5. A MOL12 nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 12A. The disclosed nucleic 
5 acid (SEQ ID NO: 1 85) is 550 nucleotides in length and contains an open reading frame 
(ORF) that begins with an ATG initiation codon at nucleotides 27-29 and ends with a 
TAA stop codon at nucleotides 543-545. The representative ORF encodes a 172 amino 
acid polypeptide (SEQ ID NO: 1 86) with a predicted molecular weight of 1 9,464.4 Da. 
PSORT analysis of a MOL12 polypeptide predicts a mitochondrial matrix protein with a 
10 certainty of 0.3600. SIGNALP analysis suggests the lack of a signal peptide. 



TABLE 12A. 

TCTGAGGACACAGCCACACTCTTGTCA TGCCATTGCCCTTCTATTCTTTCCTTA 
TAACATCATGTAAGAGGGCACAGCATGTTTCCCATGCTGGACCCTGCTCTGCT 
1 5 CACTCCACACACCTTCTGACACCCACCATGGACACTGTTCAGCAACTGGAAGA 
AAGAGGGCACCTGATGGACAGCAAAGGCTTTGATGAAAATAAATACATGAAG 

gaactaggagtgggactagccctctgcgaaaaaaagggtgctatggccaaaa 
aagattgtattagcttttttgatggcaaaaacctcaccataaaaatggagagt 
actttaaaatcatacagttttctcacactcaggggagggaaattcaaagaaac 
20 tacaggtgacggcagaaaaactcagacttgcacctttacatatggcacattgg 
ttcgacatcagaagtggaatggaaaggaaggcaaaataagaaaattgaaag 
acaggaaattagtggtggactgcatcataaacaatgtcacctgtactcagatc 
tatgaaaaagtag aataaaaact (seq id no. : 1 85) 

25 mplpfysflitsckraqhvshagpcsahsthlltptmdtvqqleerghlmdskgf 
denkymkelgvglalcekxgamakkdcisffdgknltikmestlksysfltlrg' 
gkfkettgdgrktqtctftygtlvrhqkwngkegkirklkdrklwdciinnvt 
ctqiyekve (seq id no.: 186) 



30 A MOL12 nucleic acid has a high degree of homology (99% identity) with an 

uncharacterized region of human chromosome 5, including the clone CTB-139P6 (CHR5; 
GenBank Accession No.: AC010293), as is shown in Table 12B. A MOL12 polypeptide 
has homology (71% identity, 79% similarity) with a human epidermal fatty acid-binding 
protein polypeptide (FABP; EMBL Accession No.: Q01469), as is shown in Table 12C. A 

35 MOL12 polypeptide also has homology (71% identity, 79% similarity) with a human 
melanogenic inhibitor polypeptide (hMI; PatP Accession No.: R55866) as is shown in 
Table 12D. 

TABLE 12B. 

40 
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MOL12: 1 tctgaggacacagccacactcttgtcatgccattgcccttctattctttccttataacat 60 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIM 

Chr5 : 19410 tctgaggacacagccacactcttgtcatgccattgcccttctattctttccttataacat 19469 



5 MOL12: 61 catgtaagagggcacagcatgtttcccatgctggaccctgctctgctcactccacacacc 120 

IIIIIIIIIIIIIIIIIIIIIIIMIIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIII 

Chr5 : 19470 catgtaagagggcacagcatgtttcccatgctggaccctgctctgctcactccacacacc 19529 

M0L12: 121 ttctgacacccaccatggacactgttcagcaactggaagaaagagggcacctgatggaca 180 

10 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

Chr5 : 1953 0 ttctgacacccaccatggacactgttcagcaactggaagaaagagggcacctgatggaca 19589 



15 



M0L12: 181 gcaaaggctttgatgaa-aataaatacatgaaggaactaggagtgggactagccctctgc 239 

iiiMiimimm iiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiinii 

Chr5 : 19590 gcaaaggctttgatgaataataaatacatgaaggaactaggagtgggactagccctctgc 19649 



20 



25 



30 



35 



40 



MOL12: 240 gaaaaaaagggtgctatggccaaaaaagattgtattagcttttttgatggcaaaaacctc 299 

iliilllliiliilllllllliiiiiiilililliilllliilllinillliiilliil 

Chr5 : 19650 gaaaaaaagggtgctatggccaaaaaagattgtattagcttttttgatggcaaaaacctc 19709 
MOL12: 300 accataaaaatggagagtactttaaaatcatacagttttctcacactcaggggagggaaa 359 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Chr5 : 19710 accataaaaatggagagtactttaaaatcatacagttttctcacactcaggggagggaaa 19769 
MOL12; 360 ttcaaagaaactacaggtgacggcagaaaaactcagacttgcacctttacatatggcaca 419 

lllllll II M IIIIIIIIIMIIIIII! II MINI! Illllllllllllllllllll 

Chr5 : 19770 ttcaaagaaactacaggtgacggcagaaaaactcagac- tgcacctttacatatggcaca 19828 
MOL12: 420 ttggttcgacatcagaagtggaatggaaaggaaggcaaaataagaaaattgaaagacagg 479 

IIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Chr5 : 19829 ttggttcgacatcagaagtggaatggaaaggaaggcaaaataagaaaattgaaagacagg 19888 
M0L12: 480 aaattagtggtggactgcatcataaacaatgtcacctgtactcagatctatgaaaaagta 539 

lllllll IIIIMMIIIIIMIIMIM II MIIIIIIIMIIMIIIIII II MMII 

Chr5 : 19889 aaattagtggtggactgcatcataaacaatgtcacctgtactcagatctatgaaaaagta 19948 
M0L12: 540 gaataaaaact 550 (SEQ ID NO.: 185) 

IIIIMIIIM 

Chr5:19949 gaataaaaact 19959 (SEQ ID NO.: 210) 



TABLE 12C. 

MOL12: 1 MDTVQQLEERGHLMDS KGFDENKYMKELGVGLALCEKKGAMAKKDCI SFFDGKNLTIKME 60 

45 | 1 1 1 1 1 1 | MIIIMI iMMIIMI I Mill III MINIM I 

FABP: 1 MATVQQtiEGRWRLVDSKGFDE- -YMKELGVGIAL-RKMGAMAKPDCI ITCDGKNLTIKTE 57 

MOL12: 61 STLKS YSFLTLRGGKFKETTGDGRKTQT- CTFTYGTbVRHQKWNGKEGKI - RKLKDRKLV 118 

1111+ I I IKIII lllllll I II I ll+ll+MII I lllll Ml 

50 FABP : 58 STLKTTQFSCTLGEKFEETTADGRKTQTVCNFTDGALVQHQEWDGKESTITRKLKDGKLV 117 
MOL12: 119 VDCI INNVTCTQIYEKVE 136 (SEQ ID NO.: 211) 

M++IIIIIMIIIII 

FABP: 118 VECVMNNVTCTRIYEKVE 135 (SEQ ID NO.: 212) 
55 Where | indicates identity and + indicates similarity. 



60 



65 



TABLE 12P. 

MOL12: 1 MDTVQQLEERGHlihroSKGFDENKYMKEIjGVGIjALCEKKGAMAKKDCISFFDGKNLTIKME 60 

I llllll I MINIM IIIIIIIMI I Mill III MMII I 

HMI: 1 MATVQQLEGRWRLVDSKGFDE - - YMKELGVG IAL - RKMGAMAKPDC I I TCDGKNLTI KTE 57 

MOL12: 61 STLKSYSFLTLRGGKFKETTGDGRKTQT-CTFTYGTLVRHQKWNGKEGKI -RKLKDRKLV 118 

1111+ I I ll+lll lllllll I II I ll + IM+lll I lllll III 

HMI : 58 STLKTTQFSCTLGEKFEETTADGRKTQTVCNFTDGALVQHQEWDGKESTITRKLKDGKLV 117 
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MOL12: 119 VDCI INNVTCTQI YEKVE 136 (SEQ ID NO.: 211) 

I+I++IIIIII+IIIIII 
HMI :• 118 VE CVMNNVTCTR I YEKVE 135 (SEQ ID NO.: 213) 

Where | indicates identity and + indicates similarity. 
5 Fatty acid metabolism in mammalian cells depends on a flux of fatty acids, 

between the plasma membrane and mitochondria or peroxisomes for beta-oxidation, and 
between other cellular organelles for lipid synthesis. The fatty acid-binding protein 
(FABP) family consists of small, cytosolic proteins believed to be involved in the uptake, 
transport, and solubilization of their hydrophobic ligands. Members of this family have 

10 highly conserved sequences and tertiary structures. Fatty acid-binding proteins were first 
isolated in the intestine (FABP2; OMIM- 134640) and later found in liver (FABP1; 
OMM- 1346501 striated muscle (FABP3; OMIM- 134651) , adipocytes (FABP4; 
OMIM- 600434) and epidermal tissues (E-FABP; GDB ID:136450 ) . 

Epidermal fatty acid binding protein (E-FABP) was cloned as a novel keratinocyte 

1 5 protein by Madsen and co-workers from the skin of psoriasis patients (See Madsen et 
fl/.,1992, J. Invest. Dermatol. 99:299). Later using quantitative Western blot analysis, 
Kingma and colleagues have shown that in addition to the skin, bovine E-FABP is 
expressed in retina, testis, and lens (See Kingma et al., 1998, Biochemistry 37:3250). 
Since E-FABP was originally identified from the skin of psoriasis patients, it is also 

20 known as psoriasis-associated fatty acid-binding protein (PA-FABP). PA-FABP is a 
cytoplasmic protein, and is expressed in keratinocytes. It is highly up-regulated in 
psoriatic skin. It shares similarity to other members of the fatty acid-binding proteins and 
belongs to the fabp/p2/crbp/crabp family of transporter. PA-FABP is believed to have a 
high specificity for fatty acids, with highest affinity for cl 8 chain length. Decreasing the 

25 chain length or introducing double bonds reduces the affinity. PA-FABP may be involved 
in keratinocyte differentiation. 

Immunohistochemical localization of the expression of E-FABP in psoriasis, basal 
and squamous cell carcinomas has been carried out in order to obtain indirect information, 
at the cellular level, on the transport of the fatty acids (See Masouye et al, 1996, 

30 Dermatology 192:208). E-FABP was localized in the upper stratum spinosum and stratum 
granulosum in normal and non-lesional psoriatic skin. In contrast, lesional psoriatic 
epidermis strongly expressed E-FABP in all suprabasal layers, like nonkeratinized oral 
mucosa. The basal layer did not express E-FABP reactivity in any of these samples. 
Accordingly, basal cell carcinomas were E-FABP negative whereas only well- 

35 differentiated cells of squamous cell carcinomas expressed E-FABP. This suggests that E- 
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FABP expression is related to the commitment of keratinocyte differentiation and that the 
putative role of E-FABP should not be restricted to the formation of the skin lipid barrier. 
Since the pattern of E-FABP expression mimics cellular FA transport, our results suggest 
that lesional psoriatic skin and oral mucosa have a higher metabolism/transport for fatty 
5 acids than normal and non-lesional psoriatic epidermis. 

MOL12 represents a new member of the fatty acid-binding protein family, MOL12 
can be used as a marker for human chromosome 5. MOL12 is useful in determining 
changes in expression of genes contained within the fatty acid-binding protein family. 
MOL12 satisfies a need in the art by providing new diagnostic or therapeutic compositions 

10 useful in the treatment of disorders associated with alterations in the expression of 
members of fatty acid-binding protein associated proteins. MOL12 nucleic acids, 
polypeptides, antibodies, and other compositions of the present invention are useful in the 
treatment and/or diagnosis of a variety of diseases and pathologies, including by way of 
nonlimiting example, those involving psoriatic skin and cancer, e.g. basal and squamous 

15 cell carcinomas. 

MOL13 

A MOL13 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the insulin-like growth factor family of proteins. A 

20 MOL13 nucleic acid is found on human chromosome 10. A MOL13 nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 13 A. The disclosed nucleic 
acid (SEQ ID NO: 187) is 915 nucleotides in length and contains an open reading frame 
(ORF) that begins with an ATG initiation codon at nucleotides 1-3 and ends with a TGA 
stop codon at nucleotides 913-915. The representative ORF encodes a 304 amino acid 

25 polypeptide (SEQ ID NO: 1 88) with a predicted molecular weight of 32,944.7 Da. A 

MOL13 polypeptide is likely to be detected in kidney, spleen, thyroid, brain and salivary 
gland. PSORT analysis of a MOL13 polypeptide predicts a secreted protein with a 
certainty of 0.8200. SIGNALP analysis suggests the presence of a signal peptide with the 
most likely cleavage site occuring between positions 30 and 31 in SEQ ID NO.: 188. 

30 

TABLE 13A. 

ATGCTGCCGCCGCCGCGGCCCGCAGCTGCCTTGGCGCTGCCTGTGCTCCTGCT 
ACTGCTGGTGGTGCTGACGCCGCCCCCGACCGGCGCAAGGCCATCCCCAGGCC 
CAGATTACCTGCGGCGCGGCTGGATGCGGCTGCTAGCGGAGGGCGAGGGCTG 
35 CGCTCCCTGCCGGCCAGAAGAGTGCGCCGCGCCGCGGGGCTGCCTGGCGGGC 
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AGGGTGCGCGACGCGTGCGGCTGCTGCTGGGAATGCGCCAACCTCGAGGGCC 
AGCtCTGCGACCTGGACCCCAGTGCTCACTTCTACGGGCACTGCGGCGAGCAG 
CTTGAGTGCCGGCTGGACACAGGCGGCGACCTGAGCCGCGGAGAGGTGCCGG 
AACCTCTGTGTGCCTGTCGTTCGCAGAGTCCGCTCTGCGGGTCCGACGGTCAC 
5 ACCTACTCCCAGATCTGCCGCCTGCAGGAGGCGGCCCGCGCTCGGCCCGATGC 
CAACCTCACTGTGGCACACCCGGGGCCCTGCGAATCGGGGCCCCAGATCGTGT 
CACATCCATATGACACTTGGAATGTGACAGGGCAGGATGTGATCTTTGGCTGT 
GAAGTGTTTGCCTACCCCATGGCCTCCATCGAGTGGAGGAAGGATGGCTTGGA 
CATCCAGCTGCCAGGGGATGACCCCCACATCTCTGTGCAGTTTAGGGGTGGAC 
1 0 CCCAGAGGTTTGAGGTGACTGGCTGGCTGCAGATCGAGGCTGTGCGTCCCAGT 
GATGAGGGCACTTACCGCTGCCTTGGCCGCAATGCCCTGGGTCAAGTGGAGGC 
CCCTGCTAGCTTGACAGTGCTCACACCTGACCAGCTGAACTCTACAGGCATCC 
CCCAGCTGCGATCACTAAACCTGGTTCCTGAGGAGGAGGCTGAGAGTGAAGA 
GAATGACGATTACTACTAG(SEQ ID NO.: 187) 

15 

MLPPPRPAAALALPVLLLLLWLTPPPTGARPSPGPDYLRRGWMRLLAEGEGCAP 
CRPEECAAPRGCLAGRVRDACGCCWECANLEGQLCDLDPSAHFYGHCGEQLECR 
LDTGGDLSRGEVPEPLCACRSQSPLCGSDGHTYSQICRLQEAARARPDANLTVAH 
PGPCESGPQIVSHPYDTWNVTGQDVIFGCEVFAYPMASIEWRKDGLDIQLPGDDP 
20 HISVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLGRNALGQVEAPASLTVLTPD 
QLNSTGIPQLRSLNLVPEEEAESEENDDYY (SEQ ID NO.: 188) 



A MOL13 nucleic acid has a high degree of homology (100% identity) with an 
uncharacterized region of human chromosome 10, including the clone RP1 1-108L7 
25 (CHR10; GenBank Accession No.: AL133215), as is shown in Table 13B. A MOL13 
polypeptide has a high degree of homology (99% identity) with a human prostacyclin- 
stimulating factor-2 polypeptide (PSF2; PATP Accession No.: Y93650), as is shown in 
Table 13C. The expression patterns of a MOL13 nucleic acid were analyzed by expression 
profiling, as is shown in Example 4. 

30 

TABLE 13B. 



35 


MOL13 : 
CHRIO: 


1 

35670 


atgctgccgccgccgcggcccgcagctgccttggcgctgcctgtgctcctgctactgctg 

IIIIIIIIIIIIIIIIIMIIIIIIIIIMIIIIIIIIIIIMIIIIIIIIIIMIIIII 

atgctgccgccgccgcggcccgcagctgccttggcgctgcctgtgctcctgctactgctg 


60 

35611 




MOL13 : 


61 


gtggtgctgacgccgcccccgaccggcgcaaggccatccccaggcccagattacctgcgg 

iiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

gtggtgctgacgccgcccccgaccggcgcaaggccatccccaggcccagattacctgcgg 


120 


40 


CHRIO: 


35610 


35551 


MOL13 : 


121 


cgcggctggatgcggctgctagcggagggcgagggctgcgctccctgccggccagaagag 

iiiiiiiiiiiiiiiililliiiiiiiiiiiilillilllilliiiiliiillliliili 

cgcggctggatgcggctgctagcggagggcgagggctgcgctccctgccggccagaagag 


180 




CHRIO: 


35550 


35491 


45 


MOL13 : 


181 


tgcgccgcgccgcggggctgcctggcgggcagggtgcgcgacgcgtgcggctgctgctgg 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

tgcgccgcgccgcggggctgcctggcgggcagggtgcgcgacgcgtgcggctgctgctgg 


240 




CHRIO: 


35490 


35431 


50 


MOL13 : 


241 


gaatgcgccaacctcgagggccagctctgcgacctggaccccagtgctcacttctacggg 

Niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


300 


CHRIO: 


35430 


gaatgcgccaacctcgagggccagctctgcgacctggaccccagtgctcacttctacggg 


35371 
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MOL13 : 


J v X 




CHR10 : 


2 5370 


5 


MOL13 : 


361 




CHR10 : 


35310 




MOL13 : 


421 


10 








CHR10: 


35250 




MOL13 : 


481 


15 


CHR10: 


35190 



cactgcggcgagcagcttgagtgccggctggacacaggcggcgacctgagccgcggagag 360 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiii 



gtgccggaacctctgtgtgcctgtcgttcgcagagtccgctctgcgggtccgacggtcac 420 

1 1 1 ) ) i ] ; 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r r 1 1 1 1 [ 1 1 1 1 1 ) t 



acctactcccagatctgccgcctgcaggaggcggcccgcgctcggcccgatgccaacctc 480 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIII 



actgtggcacacccggggccctgcgaatcggg 512 (SEQ ID NO. : 214) 

1 1 1 1 1 E 1 1 1 } 1 1 1 1 1 1 1 ! 1 1 [ 1 1 ) i M 1 1 1 1 1 

actgtggcacacccggggccctgcgaatcggg 35159 (SEQ ID NO. : 215) 





TABLE 


13C. 


20 


MOL13 : 
PSF2: 




25 


MOL13 : 


61 




PSF2: 


61 




MOL13 : 


121 


30 


PSF2.: 


121 




MOL13 : 


181 


35 


" PSF2 : 


181 




MOL13 : 


241 




PSF2: 


241 


40 


MOL13 : 


301 




PSF2 : . 


301 



1 MLPPPRPAAAIALPVLLLLLVVLTPPPTGARPSPGPDYLRRGWMRLLAEGEGCAPCRPEE 60 

IIIIMIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
1 MLPPPRPAAAIjALPVLLLLLVVLTPPPTGARPSPGPDYLRRGWMRIjLAEGEGCAPCRPEE 60. 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



MM I II I UN III 1 1 III III II llllll 1 1 INI I II I II MM I Mill I II I II I 

TWNVTGQDVIFGCEVFAYPMASIEWRKDGLDIQLPGDDPHISVQFRGGPQRFEVTGWLQI 240 
QAVRPSDEGTYRCLGRNALGQVEAPASLTVLTPDQLNSTGIPQLRSLNLVPEEEAESEEN 300 

1 1 11 1 II ) 1 1 1 1 1 } IIIIIIIIMMMMMIMIIIinMIIIIIIMIIIIIIII 

QAVRPSDEGTYRCLARNALGQVEAPASLTVLTPDQLNSTGIPQLRSLNLVPEEEAESEEN 3 00 

DDYY 304 (SEQ ID NO.: 188) 
MM 

DDYY 304 (SEQ ID NO.: 216) 
Where | indicates identity and + indicates similarity. . 

45 M0L13 nucleotide sequence showed 99% homology with AAA46731 DNA- 

encoding sequence for human prostacyclin-stimulating factor-2 (WO 2000361 05-A1 to 
Human Genome Sciences, Inc.); 96% homology with AAA46752 Clone HOABR24R, 
related to human prostacyclin-stimulating factor-2 (WO 200036 105-A1 to Human 
Genome Sciences, Inc.); 87% homology with human FKSG40 mRNA (GenBank ID: 

50 AF333487, acc:AF333487.1); 87% homology with human FKSG28 mRNA (GenBank ID: 
AY014217, acc:AY)14271.1); 62% homology with Sequence 17 (2036 bp) from U.S. Pat 
No.6004794; and 73 % homology with AAA46756 Clone AI075710, also related to 
human prostacyclin-stimulating factor-2 (WO 200036 105- A 1 to Human Genome 
Sciences, Inc.). MOL13 protein sequence displayed 100% homology with human 

55 hypothetical 32.9 Kda protein (Tremblnew-Acc:AAH07758); 1 00% homology with 
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human novel insulin-like growth factor binding-type protein >Vith Kazal-type serine 
protease inhibitor domain (Sptrembl-Acc:Q9NTP5 BA108L7.1); 100% homology with 
human 252 amino acid long polypeptide (Tremblnew-Acc:AAG50291 FKSG40); 99% 
homology with the AAY93650 amino acid sequence of human prostacyclin-stimulating 
5 factor-2 (WO 200036105-A1 to Human Genome Sciences, Inc.); and 38% homology with 
human AAR79101 Prostaglandin 12 (PGI2) production promoter (WO 9429448 to H. 
Nawata). 

The insulin-like growth factor binding protein (IGFBP) family comprises six 
structurally distinct, but highly homologous proteins. They have been identified in serum 

10 and other biological fluids, tissue extracts, and cell culture media. cDNAs encoding human 
IGFBP-4, -5, and -6 have been cloned and expressed these BPs in yeast as ubiquitin (Ub)- 
IGFBP fusion proteins. Western ligand blotting with 125I-IGF II under non-reducing 
conditions of recombinant human (rh) IGFBP-containing yeast lysates reveals specific 
binding bands for IGFBP-4, -5, and -6 at apparent molecular masses of 24-26, 30-32, and 

15 24-26 kDa, respectively, indicating processing of the fusion proteins. High-performance 
liquid chromatography-purified rhIGFBPs have virtually the same amino acid 
composition, amino acid number, and NH2 -terminal sequences as the native BPs. Except 
for the affinity of rhIGFBP-6 for IGF I (Ka = 8.5 x 10(8) M-l), the affinity constants of 
the three IGFBPs for IGF I and II lie between 1.7 and 3.3 x 10(10) M-l, i.e. 25-100 times 

20 higher than the IGF I and II affinities of the type I IGF receptor. When present in excess, 
rhIGFBP-4, -5, and -6 inhibit IGF I- and II-stimulated DNA and glycogen synthesis in 
human osteoblastic cells, but rhIGFBPr-6 has only a weak inhibitory effect on IGF I in 
agreement with its relatively lower IGF I affinity constant. IGFBPs contribute to the 
control of IGF-mediated cell growth and metabolism. (See Kiefer et al. 9 1992, J. Biol. 

25 Chem. 267:12692.). 

Insulin-like growth factor proteins are associated with cancer progression. The 
down-regulation of TlA12/mac25, a novel insulin-like growth factor binding-like protein 
related gene, is associated with disease progression in breast carcinomas. To define genes 
that are essential to the initiation and progression of breast cancer Burger and colleagues 

30 utilized subtractive hybridization and differential display cloning techniques and isolated 

over 950 cDNAs from breast cell-lines derived from matched normal and tumor tissue. Of 

these, 102 cDNAs were characterized by DNA sequencing and Northern blot analysis. 

GenBank searches showed that one of these genes, Tl A12 is identical to mac25, an 

insulin-like growth factor-binding protein related gene. Antibodies generated against the 
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C-terminal region of the Tl A12/mac25 protein were used to investigate its expression in 
60 primary breast tissues. Sections of 12 benign, 16 ductal carcinoma in situ and 32 
infiltrating ductal carcinoma specimens were examined. Strong immunoperoxidase 
staining was observed in luminal epithelial cells of normal lobules and ducts, in apocrine 
5 cells of cysts and fibroadenomas. Moderate to weak protein expression was found in 
hyperplastic and DCIS cells, but no specific staining was detected in invasive carcinoma 
cells. FISH mapping using a PAC clone localized the Tl A12/mac25 gene to 4ql2-13. 
Microsatellite length polymorphism was studied using markers for 4q in paired normal 
and tumor breast tissues. Thirty-three per cent (10/30) of the samples were found to be 

1 0 polymorphic with D4S 189 and D4S23 1 microsatellite markers and LOH was detected in 
50% (5/10) of these informative samples. The data indicate that TlA12/mac25 expression 
is abrogated during breast cancer progression concomitant with loss of heterozygosity on 
chromosome 4q. Tl A12/mac25 may therefore have a tumor suppressor-like function and 
its expression could indicate a disease with a more favorable statu!;, having a better 

1 5 prognosis (See Burger et ah , Oncogene 16:2459). 

Gupta et al. provide evidence from genetic and pharmacologic studies to suggest 
that cyclooxygenase-2 (COX-2) enzyme plays a role in the development of colorectal 
cancer (Gupta et al., PNAS 97(24): 13275-80, November 21 , 2000. However, little is 
known about the identity or role of the eicosanoid receptor pathways that are activated by 

20 COX-derived prostaglandins (PGs). Gupta et al. report that COX-2-derived prostacyclin 
promotes embryo implantation in mouse uterus via activation of the nuclear hormone 
receptor peroxisome proliferator-activated receptor (PPAR) delta. Analysis of PPARdelta 
mRNA in matched normal and tumor samples revealed that, similar to COX-2, the 
expression of PPARdelta is upregulated in colorectal carcinomas (IcL). Moreover, mRNA 

25 of both COX-2 and PPARdelta localize to the same region within a tumor. Transfection 
assays indicate that endogenously synthesized prostacyclin (PGI(2)) can serve as a ligand 
for PPARdelta. Carbaprostacyclin, a stable PGI(2) analog and a synthetic PPARdelta 
agonist, has been found to induce transactivation of endogenous PPARdelta in human 
colon carcinoma cells. Thus, it appears that PPARdelta behaves similarly to COX-2, is 

30 aberrantly expressed in colorectal tumors, and is transcriptionally responsive to PGI(2). 

MOL13 represents a new member of the insulin-like growth factor family. MOL13 

can be used as a marker for human chromosome 10. MOL13 is useful in determining 

changes in expression of genes contained within the insulin-like growth factor protein 

family. MOL13 satisfies a need in the art by providing new diagnostic or therapeutic 
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compositions useful in the treatment of disorders associated with alterations in the 
expression of members of insulin-like growth factor-like protein associated proteins. 
MOL13 nucleic acids, polypeptides, antibodies, and other compositions of the present 
invention are useful in the treatment and/or diagnosis of a variety of diseases and 
pathologies, including by way of nonlimiting example, those involving cell proliferative 
disorders, e.g. cancer. 

MOL14 

A MOL14 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the cytokeratin-1 8 family of proteins. A MOL14 nucleic 
acid and its encoded polypeptide includes the sequences shown in Table 14 A. The 
disclosed nucleic acid (SEQ ID NO: 189) is 1,299 nucleotides in length and contains an 
open reading frame (ORF) that begins with an ATG initiation codon at nucleotides 5-7 and 
ends with a TAA stop codon at nucleotides 1,286-1,288. The representative ORF encodes 
a 427 amino acid polypeptide (SEQ ID NO: 190) with a predicted molecular weight of 
48,096.8 Da. PSORT analysis of a MOL14 polypeptide predicts localization in the 
endoplasmic reticulum membrane with a certainty of 0.5500. SIGNALP analysis suggests 
the lack of a signal peptide. Putative untranslated regions upstream and downstream of the 
coding sequence are underlined in SEQ ID NO.: 190. 
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TABLE 14A. 

CAGCATGAGCTTCACCACTCCCTCCACCTTCTCCACCAACTACCAGTCCCTGG 
GCTCTGTCCAGCCGCCCAGCTATGGCACCTGGCCGGTCAGCAGCGCAGCCAGC 
5 ATCTATGCAGGCACTGGGGGGCTTGGGTCCCAGATCTCCATGTCCTGTTCTAC 
CAGTTTCTGGGGCGGCTTGGGGTCTGGGGGCCTGGCCACAGAGATGGCTGGG 
GGTCTGGCAGAAATGGGGGGCATCCAGAATGAGAAGGAGACCATGCAAAGCC 
TGAACGACCACCTGGACTACCTGGACAGAGTGAGGAACCTGGAGACCGAGAA 
CTGGAGGCTGGAGAGCAAAATCCAGGAGTATCTGGAGAAGAGACCCCATGTC 

1 0 AGAGACTGGGGCCATTACTTCAAGACCATCAAGGAACTGAGGGCTC AGATCTT 
CGCAAATACTGTGGACAATGTCCACATCATTCTGCAGATCGACAATGCCCGTC 
TTGCTGCTGATGACTTCAGAGTCAAGTATGAGACAGAGCTGGCCATGCGCCAG 
TCTGTGGAGAGCAACATCCATGGGCTCTGCAAGGTCATTGATGACACCAATGT 
CACTCTGCTGCAGCTGGAGACAGAGATGGGCGCTCTCAAGGAGGAGCTGCTC 

1 5 CTC ATGAAGAAGAACC ATGAAGAGGAAGTAAAAGGCTTGCAAGTCCAGATTG 
CCAACTCTGGGTTGGCCGTGGAGGTAGATGCCCCCAAATCTCAAGTCCTCGCC 
AAGGTCATGGCAGACATCAGGGCCCAATATGATGAGCTGTCTCAGAAGAACT 
CAGAGAAGCTAGGCAAGTACTGGTCTCAGCAGACTGAGGAGAGCACCACAGT 
GGTCACCACACACTCTGCCAAGGTCAGAGCTGCTGAGATGACAACGGAGCTG 

20 AGACGTACAGTCCAGTGCTTGGAGATTGACCTGGACTCAATGAGAAATCTGAA 
GACCAGCTTGGAGAACAGCCTGAGGGAGGTGGAGGCCCGCTACGCCCTGCAG 
ATGGAGCAGCTCAACAGAATCCTGCTGTACTTGGAGTCAAAGCTGGCACAGA 
ACTGGGCAGAGGGCCAGCGCAAGGTCCAGGAGTACAAGGACTTGCTGAACAT 
CAGGGTCAAGCTGGAGGCTGAGATCGCCACCTACCGCCGCCTGCTGGAAGAC 

25 AGCGAGGGCCTCAATCTTGGTGATGCCCTGGACAGCAGCAACTCCATGCAAAC 
CATCCAAAAGACCACCACCCGCCAGATAGTGGATAGCAAAGTGGTGTCTGAG 
ATCAGTGACACCAAAGTTCTGAGACAT TAAGCCAGCAGAAG (SEQ ID NO.: 
189) 

30 MSFTTPSTFSTNYQSLGSVQPPSYGTWPVSSAASIYAGTGGLGSQISMSCSTSFWG 
GLGSGGLATEMAGGLAEMGGIQNEKETMQSLNDHLDYLDRVRNLETENWRLES 
KIQEYLEKIUPHVRDWGHYFKTIKELRAQIFANTVD1WHIILQIDNARLAADDFRVK 
YETELAMRQSVESNIHGLCKVIDDT^^^LLQLETEMGALKEELLLMKKN^^EEEV 
KGLQVQIANSGLAVEVDAPKSQVLAKVMADIPvAQYDELSQKNSEKLGKYWSQQ 

35 TEESTTVVTTHSAKVRAAEMTTELRRTVQCLEIDLDSMRNLKTSLENSLREVEAR 
YALQMEQLNRILLYLESKLAQNWAEGQRKVQEYKDLLNIRVKLEAEIATYRRLLE 
DSEGLNLGDALDSSNSMQTIQKTTTRQIVDSKVVSEISDTKVLRH (SEQ ID NO.: 
190) 



40 A MOL14 nucleic acid has a high degree of homology (90% identity) with a 

human keratin-18 mRNA (K-18; GenBank Accession No.: M26326), as is shown in Table 
14B. A MOL14 polypeptide has homology (82% identity, 89% similarity) with a human 
keratin 18 polypeptide (hK18; GenBank Accession No.: S05481), as is shown in Table 
14C. 
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TABLE 14B. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



MOL14 : 


1 


K-18: 


48 


MOL14 : 


61 


K-18: 


108 


MOL14: 


121 


K-18: 


168 


MOL14 : 


180 


K-18: 


227 


MOL14 : 


240 


K-18: 


287 


MOL14 : 


297 


K-18: 


347 


MOL14: 


357 


K-18: 


407 


M0L14 : 


414 


K-18: 


467 


M0L14 : 


474 


K-18: 


527 


M0L14 : 


534 


K-18: 


587 


MOL14: 


594 


K-18: 


647 


M0L14 : 


654 


K-18: 


707 


M0L14 : 


714 


K-18: 


767 


MOL14 : 


774 


K-18: 


827 


MOL14 : 


834 


K-18: 


887 


MOL14 : 


891 


K-18: 


947 


MOL14 : 


951 



CAGCATGAGCTTCACCACTCCCTCCACCTTCTCCACCAACTACCAGTCCCTGGGCTCTGT 6 0 

iiimmmmiiiii iiiiiiimiiiiiiiihiiii miimiiiimiii 

G&GCATGAGCTTCACCACTCGCTCC 107 
CCAGCCGCCCAGCTATGGCACCTGGCCGGTCAGCAGCGC^GCCAGCATCTATGCAGGC^C 120 

1 1 1 1 i 1 1 1 1 1 1 1 1 1 iii ii iiiiiiiiiiiiiiii nun iiiiiiiini i 

CCAGGCGCCCAGCTACGGCGCCCGGCCGGTCAGCAGCGCGGCCAGCGTCTATGCAGGCGC 167 
TGGGGGGCT-TGGGTCCCAGATCTCCATGTCCTGTTCTACCAGTTTCTGGGGCGGCTTGG 179 

linn n mi mi mini inn i n mm iii muni iii 

TGGGGG-CTCTGGTTCCCGGATCTCCGTGTCCCGCTCCACCAGCTTCAGGGGCGGCATGG 226 



mi mm i in ii nniminn mm imiinn 



ATGAGAAGGAGAC CATG CAAAGCCTGAACGACCACCTGGACT ACCTGGACAGAGTGA 296 

i niiinmiiimmiiiiiiiimi inn n minimum 

ACGAGAAGGAGACCATGCAAAGCCTGAACGACCGCCTGGCCTCTTACCTGGACAGAGTGA 346 



II 



mm n nmninimiiiini mi i iiiinin 



- G- - ACCCCATGTCAGAGACTGGGGCCATTACTTCAAGACCATCAAGGAACTGAGGGCTC 

i mill ninniini nnimimm mi mi minim 

AGGGACCCCAGGTCAGAGACTGGAGCCATTACTTCAAGATCATCGAGGACCTGAGGGCTC 
AGATCTTCGCAAATACTGTGGACAATGTCCACATCATTCTGCAGATCGACAATGCCCX5TC 

imiinmimmmiiiiii ii mi Minimi 1 1 1 1 1 1 1 1 1 1 1 1 1 

AGATCTTCG CAAATACTGTGGACAATGCCCG CAT CGTTCTGCAG ATTGACAATGC CCGT C 



.413 



466 



473 



526 



TTGCTGCTGATGACTTCAGAGTCAAGTATGAGACAGAGCTGGCCATGCGCCAGTCTGTGG 533 

ii mi mi i inn f 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 ; 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ; 1 1 m i ; 

TTGCTGCTGATGACTTTAGAGTCAAGTATGAGACAGAGCTGGCCATGCGCCAGTCTGTGG 586 

AGAGCAACATCCATGGGCTCTGCAAGGTCATTGATGACACCAATGTCACTC 593 

III I llllllllllllll lllllllllllllllllllllll I I I I I lllllll 
AGAACGACATCCATGGGCTCCX3CAAGGTCATTGATGACACCAATATCACACGACTGCAGC 64 6 

TGGAGACAGAGATGGGGGCTCTCAAGQAGGAGCTGCTCCTCATGAAGAAGAACCATGAAG 653 

i illinium i iimiiiiiTi iTiniiii iiiiiiiiiiiiiiii mm 

TGGAGACAGAGATCGAGGCTCTCAAGGAGGAGCTGCTCTTCATGAAGAAGAACCACGAAG 706 
AGGAAGTAAAAGGCTTGCAAGTCCAGATTGCCAACTCTGGGTTGGCCGTGGAGGTAGATG 713 

iiiiiiiiiiiiii i mi 1 1 1 1 1 1 1 1 1 1 1 Minimi mmimnin 

AGGAAGTAAAAGGCCTACAAGCCCAGATTGCCAGCTCTGGGTTGACCGTGGAGGTAGATG 766 
CCCCC^AATCTCAAGTCCTCGCCAAGGTCATGGCAGACATCAGGGCCCAATATGATGAGC 773 

1 1 1 1 1 1 1 1 1 1 1 1 ) i Minimi niniiniMM 1 1 1 1 1 1 1 1 1 1 1 1 1 mi 

CCCCCAAATCTCAGGACCTCGCCAAGATCATGGCAGACATCCGGGCCCAATATGACGAGC 826 
TGTCTCAGAAGAACTCAGAGAAGCTAGGCAAGTACTGGTCTCAGCAGACTGAGGAGAGCA 833 

II III lllllll MM mill i 1 1 1 1 1 1 ill 1 1 M 1 1 1 1 1 1 1 

TGGCTCGGAAGAACCGAGAGGAGCTAGACAAGTACTGGTCTCAGCAGATTGAGGAGAGCA 886 
CCACAGTGGTCACCACACACTCTGCCAAGGTCAGAGCTGCTGAGATGACA ACGGAGC 890 

iiiiiiiiiiiiiiiiiii inn mi mimimi in ii mi 

CCACAGTGGTCACCACACAGTCTGCTGAGGTTGGAGCTGCTGAGACGACGCTCACAGAGC 946 



llllllllllllllllll I I I I 1 I 1 I 1 lllllllllll lllllllllllllll III 
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10 



15 



20 



25 



30 



35 



40' 



45 



50 



55 



60 



K-18: 


1007 


M0L14 : 


1011 


K-18: 


1067 


MOL14: 


1071 


K-18: 


1127 


M0L14 : 


1131 


K-18: 


1187 




1191 


K-18: 


1247 


MOL14 : 


1251 


189) 




V 1 O . 

k- Xo r 


1 "3 f) *7 
ij U 1 


217) 






TAB] 


MOL14 : 


i 


HK18: 


i 


MOL14 : 


6i 


HK18: 


61 


MOL14: 


119 


HK18 : 


121 


MOL14 : 


179 


HK18 : 


181 


MOL14: 


239 


HK18: 


241 


MOL14 : 


298 


HK18: 


301 


MOL14 : 


358 


HK18: 


361 


MOL14 : 


318 


HK18: 


421 



I MM Milll Ml II II IIMI 1 1 1 lllllll Ml MINI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GCTTGGAGAACAGCCTGAGGGAGGTGGAGGCCCGCTACGCCCTACAGATGGAGCAGCTCA 1066 
ACAGAATCCTGCTGTACTTGGAGTCAAAGCTGGCACAGAACTGGGCAGAGGGCCAGCGCA 1070 

it i iiiiiiin ii i linn iiimnim i minim mm 

ACGGGATCCTGCTGCACCTTGAGTCAGAGCTGGCACAGACCCGGGCAGAGGGACAGCGCC 1126 
AGGTCCAGGAGTACAAGGACTTGCTGAACATCAGGGTCAAGCTGGAGGCTGAGArCGCCA 1130 

III III llll II III I llllllllllll II lllllll MM II I MM Mill 

AGGCCCAGGAGTATGAGGCCCTGCTGAACATCAAGGTCAAGCTGGAGGCTGAGATCGCCA 1186 
CCTACCGCCGCCTGCTGGAAGACAGCGAGGGCCTCAATCTTGGTGATGCCCTGGACAGCA 1190 

iiiiMiMiMiiiiiii iii nun i i nimnmnn niiiini 

CCTACCG CCGCCTGCTGGAAGATGGCGAGGACTTTAATCTTGGTGATGCCTTGGACAGCA 1246 



1191 GCAACTCCATGCAAACCATCCAAAAGACCACCACCCGCCAGATAGTGGATAGCAAAGTGG 1250 

nnmiiimiiiiiiiimiiiiiiiimini inmiiii niiiini 

Ga^CTCCATGCAAACCATCCAAAAGACCACCACCCGCCGGATAGTGGATGGCAAAGTGG 1306 



TGTCTGAGATCAGTGACACCAAAGTTCTGAGACATTAAGCCAGCAGAAG 1299 (SEQ ID NO. : 

lllllllll II llll MIMIII MUM : I M 1 1 1 1 1 1 1 1 1 1 1 M 

TGTCTGAGACCAATGACACCAAAGTTCTGAGGCATTAAGCCAGCAGAAG 1355 (SEQ ID NO. : 



inn imnminn nn iiiiiii-hii n iimim mi imi 



GGLATEMAGGIiAEMGG IQNEKETMQSLNDHL - DYLDRVRNLETENWRLES KI QEYLE KR - 118 

lllll +11111 1 1 1 1 ! 1 1 1 1 1 1 1 1 ■ 1 1 I I E 1 1 M -i 1 1 M 111111+1+111+ 



iii iiii nmiiiinnii 1+1111111111111111111111111111+ 



iiiiim IMIII+ mini mininim in+ni mm 



in imniiniiiiMi m mm iiiiimi ii+i m i mi 



nn miiimin nmimmmnnn iii+iimii 11111+ 



IMIIII 



n 



nnnnniiniiiiiikiiT mi 



EISDTKVLRH 328 (SEQ ID NO.: 
I +IIIIIII 



190) 



Where | indicates identity and + indicates similarity. 



Intermediate filaments (IFs) are a structurally related family of cellular proteins 
that appear to be intimately involved with the cytoskeleton. The common structural motif 
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shared by all IFs is a central alpha-helical ! rod domain 1 flanked by variable N- and C- 
terminal domains. The rod domain, the canonical feature of IFs, has been highly conserved 
during evolution. The variable terminals, however, have allowed the known IFs to be 
classified into 6 distinct types by virtue of their differing amino acid sequences (See 
5 Steinert and Roop, 1 988, Annu. Rev. Biochem. 57:593). Keratins compose types I and II; 
intermediate filaments desmin, vimentin, GFAP, and peripherin, type III; neurofilaments, 
type IV, and nuclear lamins, type V. Nestin (600915^ has been classed as type VI (See 
Lendahl et al., 1990, Cell 60:585).The acidic keratins are coded by genes KRT9 to 
KRT19. These genes are located on mouse chromosome 1 1 and human chromosome 17, 
10 except for KRT1 8 which may be located on human chromosome 12 (see later). The basic 
keratins are coded by genes KRT1 to KRT8, which are located on mouse chromosome 15 
and human chromosome 12. 

Ku and colleagues described transgenic mice that express point-mutant Kl 8 and 
develop chronic hepatitis and hepatocyte fragility in association with disruption of 

1 5 hepatocyte keratin filaments. They showed that transgenic mice expressing mutant Kl 8 
are highly susceptible to hepatotoxicity after acute administration of acetaminophen or 
chronic ingestion of griseofulvin. The authors concluded that the predisposition to 
hepatotoxicity results directly from the keratin mutation since nontransgenic or transgenic 
mice that express normal human K18 are more resistant. Hepatotoxicity was manifested 

20 by a significant difference in lethality, liver histopathology, and biochemical serum 
testing. Keratin glycosylation decreased in all griseofiilvin-fed mice, whereas keratin 
phosphorylation increased dramatically preferentially in mice expressing normal K18. The 
phosphorylation increase in normal K18 after griseofulvin feeding appeared to involve 
sites that are different from those that increased after partial hepatectomy. Ku and co- 

25 workers stated that this dramatic phosphorylation increase in nonmutant keratins could 
provide survival advantage to hepatocytes (See Ku et al. , J. Cell Biol. 131:1305). 

K8/18 is the major keratin pair in epithelia of the type found in liver, pancreas, and 
intestine. Transgenic mice that express mutant keratin 18, as already noted, develop 
chronic hepatitis, and have an increased susceptibility to drug-induced hepatotoxicity. By 
30 studying patients with liver disease of unknown cause for mutations in KRT1 8, Ku and 
colleagues described a hisl271eu (H127L) KRT mutation in a patient with cryptogenic 
cirrhosis that was germline transmitted. The mutant KRT1 8 isolated from the liver 
explant, or after expression in bacteria, showed an altered migration on 2-dimensional gel 
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analysis as compared with normal human liver or bacterially expressed KRT1 8. Electron 
microscopy of in vitro assembled mutant KRT18 and wildtype KRT8 showed an assembly 
defect as compared with normal KRT8/18 assembly. The results suggested that mutations 
in KRT18 predispose to cryptogenic cirrhosis in humans (See Ku et al, 1997, J. Clin. 
5 Invest. 99:191 

MOL14 represents a new member of the cytokeratin-18 family. MOL14 is useful 
in determining changes in expression of genes contained within the cytokeratin-18 protein 
family. MOL14 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the 
10 expression of members of cytokeratin-18-like protein-associated proteins. MOL14 nucleic 
acids, polypeptides, antibodies, and other compositions of the present invention are useful 
in the treatment and/or diagnosis of a variety of diseases and pathologies, including by 
way of nonlimiting example, those involving hepatic disorders, e.g. cryptogenic cirrhosis. 

15 MOL15 

A MOL15 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the metallocarboxypeptidase family of proteins. A 
MOL15 nucleic acid maps to human chromosome 20. A MOL1 5 nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 15 A. A MOL15 nucleic acid 

20 is likely to be expressed in testis, spleen, salivary gland, brain, heart, thyroid, bone 

marrow, lung, kidney, uterus, ovary and germ cells. The disclosed nucleic acid (SEQ ID 
NO: 191) is 2,202 nucleotides in length and contains an open reading frame (ORP) that 
begins with an ATG initiation codon at nucleotides 1 -3 and ends with a TGA stop codon 
at nucleotides 2,200-2,200. The representative ORP encodes a 733 amino acid 

25 polypeptide (SEQ ID NO:192) with a predicted molecular weight of 81,573.8 Da. PSORT 
analysis of a MOL15 polypeptide predicts a lysosomal localization with a certainty of 
0.5487 and a secreted protein with a certainty of 0.5469. SIGNALP analysis suggests the 
presence of a signal peptide, with the most likely cleavage site between position 20 and 21 
of SEQ ID NO.: 192. 

30 TABLE 15A. 

ATGTGGGGGCTCCTGCTCGCCCTGGCCGGCTTCGCGCCGGCCGTCGGCCCGGC 
TCTGGGGGCGCCCAGGAACTCGGTGCTGGGCCTCGCGCAGCCCGGGACCACC 
AAGGTCCCAGGCTCGACCCCGGCCCTGCATAGCAGCCCGGCACAGCCGTCGG 
CGGAGACAGCTAACACCTCAGAACAGCATGTCCGGATTCGAGTCATCAAGAA 
35 GAAAAAGGTCATTATGAAGAAGCGGAAGAAGCTAACTCTAACTCGCCCCACC 
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CCACTGGTGACTGCCGGGCCCCTTGTGACCCCCACTCCAGCAGGGACCCTCGA 
CCCCGCTGAGAAACAAGAACCAGGCTGTCCTCCTTTGGGTCTGGAGTCCCTGC 
GAGTTTCAGATAGCCGGCTTGAGGCATCCAGCAGCCAGTCCTTTGGTCTTGGA 
CCACACCGAGGACGGCTCAACATTCAGTCAGGCCTGGAGGACGGCGATCTAT 
5 ATGATGGAGCCTGGTGTGCTGAGGAGCAGGACGCCGATCCATGGTTTCAGGTG 
GACGCTGGGCACCCCACCCGCTTCTCGGGTGTTATCACACAGGGCAGGAACTC 
TGTCTGGAGGTATGACTGGGTCACATCATACAAGGTCCAGTTCAGCAATGACA 
GTCGGACCTGGTGGGGAAGTAGGAACCACAGCAGTGGGATGGACGCAGTGTT 
TCCTGCCAATTCAGACCCAGAAACTCCAGTGCTGAACCTCCTGCCGGAGCCCC 
1 0 AGGTGGCCCGCTTCATTCGCCTGCTGCCCCAGACCTGGCTCCAGGGAGGCGCG 
CCTTGCCTCCGGGCAGAGATCCTGGCCTGCCCAGTCTCAGACCCCAATGACCT 
ATTCCTTGAGGCCCCTGCGTCGGGATCCTCTGACCCTCTAGACTTTCAGCATCA 
CAATTACAAGGCCATGAGGAAGCTGATGAAGCAGGTACAAGAGCAATGCCCC 
AACATTACCCGCATCTACAGCATTGGGAAGAGCTACCAGGGCCTGAAGCTGTA 

1 5 tgtgatggaaatgtcggac aagcctggggagcatgagctgggtgagcctgag 
gtgcgctacgtggctggcatgcatgggaacgaggccctggggcgggagttgc 
ttctgctcctgatgcagttcctgtgccatgagttcctgcgagggaacccacgg 
gtgacccggctgctctctgagatgcgcattcacctgctgccctccatgaaccct 
gatggctatgagatcgcctaccaccggggttcagagctggtgggctgggccg 

20 agggccgctggaacaaccagagcatcgatcttaaccataattttgctgacctc 
aacacaccactgtgggaagcacaggacgatgggaaggtgccccacatcgtcc 
ccaaccatcacctgccattgcccacttactacaccctgcccaatgccaccgtg 
gctcctgaaacgcgggcagtaatcaagtggatgaagcggatcccctttgtgct 
aagtgccaacctccacgggggtgagctcgtggtgtcctacccattcgacatga 

25 ctcgcaccccgtgggctgcccgcgagctcacgcccacaccagatgatgctgtg 
tttcgctggctcagcactgtctatgctggcagtaatctggccatgcaggacac 
cagccgccgaccctgccacagccaggacttctccgtgcacggcaacatcatca 
aggGggctgactggcacacggtccccgggagtatgaatgacttcagctaccta 
cacaccaActgctttgaggtcactgtggagctgtcctgtgacaagttccctca 

30 cgagaatgaattgccccaggagtgggagaacaacaaagacgccctcctcacc 
tacctggagcaggtgcgcatgggcattgcaggagtggtgagggacaaggaca 
cggagcttgggattgctgacgctgtcattgccgtggatgggattaaccatgac 
gtgaccacggcgtggggcggggattattggcgtctgctgaccccaggggact 
acatggtgactgccagtgccgagggctaccattcagtgacacggaactgtcgg 

35 gtcactttgaagaggggccccttcccctgcaatttcgtgctcaccaagactcc 
caaacagaggctgcgcgagctgctggcagctggggccaaggtgcccccggac 
cttcgcaggcgcctggagcggctaaggggacagaaggattga(seq id no.: 

191) 

40 MWGLLLALAGFAPAVGPALGAPRNSVLGLAQPGTTKVPGSTPALHSSPAQPSAET 
AOTSEQHVmVIKKKKVIMKKRKKLTLTRPTPLVTAGPLVTPTPAGTLDPAEKQE 
PGCPPLGLESLRVSDSRLEASSSQSFGLGPHRGRLNIQSGLEDGDLYDGAWCAEEQ 
DADPWFQVDAGHPTRFSGVITQGRNSVWRYDWVTSYKVQFSNDSRTWWGSRN 
HSSGMDAVFPANSDPETPVLNLLPEPQVARFIRLLPQTWLQGGAPCLRAEILACPV 

45 SDPNDLFLEAPASGSSDPLDFQHHNYKAMRKLMKQVQEQCPNITPJYSIGKSYQG 
LKLYVMEMSDBCPGEHELGEPEVRYVAGMHGNEALGRELLLLLMQFLCHEFLRG 
NPRVTRLLSEMRIHLLPSMWDGYEIAYmGSELVGWAEGRWWQSIDLNHNFA 
DLNTPLWEAQDDGKVPHRTPNHHLPLPTYYTLPNATVAPETRAVIKWMKRIPFVL 
SANLHGGELWSYPFDMTRTPWAARELTPTPDDAVFRWLSTVYAGSNLAMQDTS 

50 RRPCHSQDFSVHGMINGADWHTVPGSMNDFSYLHTNCFEVTVELSCDKFPHENE 
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10 



LPQEWENNKDALLTYLEQVRMGIAGVVRDKI)TELGIADAVIAVDGINHDVTTAW 
GGDYWRLLTPGDYMVTASAEGYHSVTRNCRVTLKRGPFPCNFVLTKTPKQRLRE 
LLAAGAKVPPDLRRRLERLRGQKD (SEQ ID NO.: 192) 

A MOL15 polypeptide has homology (84% identity, 89% similarity) with a mouse 
metallocarboxypeptidase CPX-1 polypeptide (CPX1; EMBL Accession No.: Q9Z100), as 
is shown in Table 15B. Also, a MOL15 polypeptide has a high degree of homology with 
an uncharacterized human protein APG04 (AGP04; PatP Accession No.: B36174), as is 
shown in Table 15C. 

TABLE 15B. 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



MOL15 : 




CPX1 : 




MOL15: 


61 


CPX1: 


54 


MOL15: 


121 


CPX1: 


112 


MOL15 : 


181 


CPX1: 


172 


MOL15 : 


241 


CPX1: 


231 


MOL15: 


301 


CPX1: 


291 


MOL15 


361 


CPX1: 


351 


MOL15: 


421 


CPX1 : 


411 


MOL15 : 


481 


CPX1: 


471 


MOL15 : 


541 


CPX1 : 


531 


MOL15: 


601 


CPX1: 


591 


MOL15 : 


661 


CPX1: 


651 



1 MWGLLLALAGFAPAVGPALGAPRNSVLGLAQPGTTKVPGSTPALHSSPAQPSAETANTSE 60 

1111111+ Mkll Mil II III MM I III Mil + III 

1 MWGLLLAVTAFAPSVGLGLGAPSASVPGLA PGS TLAPHS S VAQPS TKANETSE 53 

QHVRIRVIKKKKVIMKKRKKLTLTRPTPLVTAGPLVTPTPAGTLDPAEKQEPGCPPLGLE 120 

+ 11 kl 1 1 1 1 1 k++l 1 1 1 1 1 I II II l + l II M 1 1 1 1 1 1 1 1 1 1 1 1 1 

RHVRLRVIKKKKIWKKRKKLR--HPGPLGTARPWPTHPAKTLTLPEKQEPGCPPLGLE 111 
SLRVSDSRLEASSSQSFGLGPHRGRLNIQSGLEDGDLYDGAWCAEEQDADPWFQVDAGHP 180 

IIMIM + IIIMMMIII 1 1 1 1 1 1 1 1 1 1 1 1 U I M 1 1 H 1 1 l + i I +11 1 1 1 1 +1 

SLRVSDSQLEASSSQSFGLGAHRGRLNIQSGLEDGDLYDGAWCAEQQDTEPWLQVDAKNP 171 



240 



TRFSGVITQGRNSVWRYDWVTSYKVQFSNDSRTWWGSRNHSSGMDAVFPANSDPETPVLN 

I l + K+l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 + 1 1 1 1 1 1 1 l + l 1 1 III KIM IMMII MUM 

VRFAGIVTQGRNSVWRYDWVTSFKVQFSNDSQTWWKSRN-STGMDIVFPANSDAETPVLN 23 0 



LLPEPQVARFIRLLPQTWLQGGAPCLRAEILACPVSDPNDLFLEAPASGSSDPLDFQHHN 3 00 

I II II 1 1 1 1 II 1 1 1 II 1 1 III II III III 1 1 1 HUM' I II Ilk lll + IM 

LLPEPQVARFIRLLPQTWFQGGVPCLRAEILACPVSDPNrjLFPEAHTLGSSNSriDFRHHN 290 
YKAMRKLMKQVQEQCPNITRIYSIGKSYQGLKLYVMEMSDKPGEHELGEPEVRYVAGMHG 360 

IMIMIMM 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1'l II 1 11 1 1 M 1 1 1 1 

YKAMRKLMKQVNEQCPNITRIYSIGKSHQGLKLYVMEMSDHPGEHELGEPEVRYVAGMHG 350 



kllMMI + l IIIIIIIIMIMI IIMIMIMI 



AEGRWNNQS IDLNHNFADLNTPLWEAQDDGKVPHI VPNHHLPLPTYYTLPNATVAPETRA 4 80 

Mill +1 MINIMUM II kill II MIMIMMMMMIMMII I 

AEGRWTHQG I DLNHNFADIjNTQLWYAEDDGLVPDTVPNHHL^ 470 

VI KWMKRI PFVLSANLHGGELWSYPFDMTRTPWAARELTPTPDDAVFRWLSTVYAGSNL 540 

II I I I I I II M II II I II I II I II II I M I II I II I I I I I II I II II I I I I I I I II 1 + 1 
VIKWMKR I P FVLSANLHGGELVVS YPFDMTRTP WAARELTPT PDDAVFRWLSTVYAGTNR 53 0 

AMQDTSRRPCHSQDFSVHGNIINGADWHTVPGSMNDFSYLHTNCFEVTVELSCDKFPHEN 600 

Mill MMMMIkllklMIMMMMMMIMIMMMMMIMMIM 

AMQDTDRRPCHSQDFSLHGNVINGADWHTVPGSMNDFSYLHTNCFEVTVELSCDKFPHEK 590 
ELPQEWENNKI)ALLTYLEQVRMGIAGVTODKDTELGIADAVIAVDGINHDVTTAWGGDYW 660 

IMMMMMMMMMIMM 1 1 1 II II II I II II M M kll II II II II 1 1 1 II 

ELPQEWENNKDALLTYLEQVRMGITGVVRDKDTEIX3IADAVIAVEGINHDVTTAWGGDYW 650 
RLLTPGD YMVTASAEG YHS VTRNCRVTLKRG PFPCNFVLTKTPKQRLRELLAAGAKVP PD 72 0 

MIMIIklMIMMkl ++I+II + M II I kll 1 1 1 kl 1 1 1 1 1 1 kill 

RLLTPGDYWTASAEGYHTVRQHCQVTFEEGPVPCNFLLTKTPKERLRELLATRGKLPPD 710 
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M0L15: : 721 LRRRLERLRGQKD 733 (SEQ ID NO.: 192) 

IIMIIIIIII 

CPX1: 711 LRRKLERLRGQK 722 (SEQ ID NO. : 219) 

Where | indicates identity and + indicates similarity. 



TABLE 15C. 



10 



15 



20 



25 



30 



1 MWGLLLALAG FAPAVGPALGAPRNS VLGLAQPGTTKVPGS TPALHS S PAQPS AETAN- TS 59 

iiiiiiMi iimiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiii inn ii 

1 MWGLLLALAAFAPAVGPALGAPRNSVLGLAQPGTTKVPGSTPALHSSPAQPPAETANGTS 60 
EQHVRIRVIKKKKVIMKKRKKLTLTRPTPLVTAGPLVTPTPAGTLDPAEKQEPGCPPLGL 119 

IIIIIIIIIIMIIIIIIIIIIIMMIIIIIIMIIIIIIIIIIIIIMII MM 

EQHVR I RVI KKKKV1 MKKRKKLTLTRPTPLVTAGPLVTPTPAGTLDPAEKQETGCPPLGL 120 
ESLRVSDSRLEASSSQSFGLGPHRGRLNIQSGLEDGDLYDGAWCAEEQDADPWFQVDAGH 179 

MMMMMI M MMMMMMMMMMMMMMM MM M MM MMMM 

ESLRVSDSRLEASSSQSFGLGPHRGRLNIQSGLEDGDLYDGAWCAEEQDADPWFQVDAGH 180 
PTRFSGVITQGRNSWRYDWVTSYKVQFSNDSRTWWGSRNHSSGMDAVFPANSDPETPVL 23 9 

MMI MMM I Ml MM M I MMIMIMMMMMIM M IMM IM M MMI 

PTRFSGVITQGRNSVWRYDWVTS YKVQFSNDSRTWWGSRNHSSGMDAVFPANSDPETPVL 240 
MOL15 :240 NLLPEPQVARFIRIiLPQTWLQGGAPCLRAElLACPVSDPNDLFLEAPASGSSDPLDFQHH 299 

IIIM MM IM MIIMIM IMIMIMMMMMMim IMMMM MMMI 

AGP04: 241 NLLPEPQVARFIRLLPQTWLQGGAPCLRAEILACPVSDPNDLFLEAPASGSSDPLDFQHH 3 00 



MOL15 : 




AGP 04 : 




M0L15 : 


60 


AGP 04 : 


61 


M0L15: 


120 


AGP 04 : 


121 


MOL15 : 


180 


AGP 04 : 


181 


MOL15 : 


240 


AGP 04 : 


241 


MOL15: 


300 


AGP 04 : 


301 


MOL15:3 60 


AGP04; 


361 



NYKAMRKIJ^KQVQEQCPNITRIYSIGKSYQGLKLYVMEMSDKPGEHELGEPEVRYVAGMH 

MMMMMI M MMMM M IM MMM M MMMM ! MMM M M MM H 



359 



360 

GNEALGRELLLLLMQFLCHEFLRGNPRVTRLLSEMRIHLLPSMNPDGYEIAYHRGSELVG 419 
IIIIMMIIIIIUIIIIIIlllll + lllllllllllllllllllllllllllllllll 
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MOL1 5:420 WAEGRWJNNQS IDLNHNFADLNTPLWEAQDDGKVPHI VPNHHLPLPTYYTLPNATVAPETR 479 

' I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I II I I i I I I I I I I I I I I I I I I I I I I I I 
AGP04:421 WAEGRWNNQS IDLNHNFADLNTPLWEAQDDGKVPHI VPNHHLPLPTYYTLPNATVAPETR 480 



MOL15 :480 AVI KWMKRI P FVLSANLHGGELWS YPFDMTRTPWAARELTPTPDDAVFRWLSTVYAGSN 539 

40 I I I I I I II I I I I I I I I I I I I I II I II I I I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

AGP04: 481 AVI KWMKRI PFVLSANLHGGELWSYPFDMTRTPWAARELTPTPDDAVFRWLSTVYAGSN 540 



45 



M0L15 : 540 LAMQDTSRRPCHSQDFSVHGNIINGADWHTVPGSMNDFSYLHTNCFEVTVELSCDKFPHE 

IIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
AGP 04 : 541 LAMQDTSRRPCHSQDFSVHGNI INGADWHTVPGSMNDFS YLHTNCFEVTVELS CDKFPHE 



599 



600 



50 
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MOL15 :600 NELPQEWENNKDALLTYLEQVRMGIAGVVRDKDTELGIADAVIAVDGINHDVTTAWGGDY 659 

1 1 1 M 1 1 ! I It I II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 

AGP04: 601 NELPQEWENNKDALLTYLEQVRMGIAGVVRDKDTELGIADAVIAVDGINHDVTTAWGGDY 660 



MOL15 : 6 6 0 WRLLTPGDYMVTASAEGYHSVTRNCRVTLKRGPFPCNFVLTKTPKQRLRELLAAGAKVPP 

llllllllllllllllllllllllllll + IIIIIIIIIIIIIIIIIIIIIMIIIIII 
AGP 04 : 661 WRLLTPGDYMVTASAEGYHSVTRNCRWFEEGPFPCNFVLTKTPKQRLRELLAAGAKVPP 

MOL15:720 DLRRRLERLRGQKD 733 (SEQ ID NO. : 192) 

1 1 1 1 1 M 1 1 1 1 M I 

AGP04: 721 DLRRRLERLRGQKD 734 (SEQ ID NO. : 220) 
Where | indicates identity and + indicates similarity. 



719 



720 



60 Metallocarboxypeptidases are members of a gene family with broad gene 

expression patterns and in vivo functions. The recent finding that Cpe(fat)/Cpe(fat) mice, 
which lack carboxypeptidase E (CPE) activity because of a point mutation, are still 
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capable of a reduced amount of neuroendocrine peptide processing suggested that 
additional carboxypeptidases (CPs) participate in this processing reaction. Searches for 
novel members of the CPE gene family led to the discovery of CPD, CPZ, AEBP1, and 
CPX-2. Like AEBP1 and CPX-2, CPX-1 contains an N-terminal region of 160 amino 
5 acids with sequence similarity to the discoidin domain of a variety of proteins. The 410- 
residue CP-like domain of CPX-1 has 54% to 62% amino acid sequence identity with 
AEBP1 and CPX-2 and 33% to 49% amino acid identity with other members of the CPE 
subfamily. However, several active-site residues that are important for catalytic activity of 
other CPs are not conserved in CPX-1. Furthermore, CPX-1 expressed in either the 

10 baculo virus system or the mouse AtT-20 cell line does not cleave standard CP substrates. 
Northern blot analysis shows the highest levels of CPX-1 mRNA in testis and spleen and 
lower levels in salivary gland, brain, heart, lung, and kidney. In situ hybridization of CPX- 
1 mRNA in embryonic and fetal mouse tissue showed expression throughout the head and 
thorax, with abundance in primordial cartilage and skeletal structures. In the head, high 

1 5 levels of CPX-1 mRNA are associated with the nasal mesenchyme, primordial cartilage 
structures in the ear, and the meninges. In the thorax, CPX-1 mRNA is expressed in 
multiple developing skeletal structures, including chondrocytes and perichondria! cells of 
the rib, vertebral, and long-bone primordia. CPX-1 may have a role in development, 
possibly mediating cell interactions via its discoidin domain. (See Lei et aL, 1999, DNA 

20 Cell Biology 18:175). 

MOL15 represents a new member of the metallocarboxypeptidase family of 
proteins. MOL15 is useful in determining changes in expression of genes contained within 
the metallocarboxypeptidase protein family. MOL15 will be useful in identifying testis, 
spleen, salivary gland, brain, heart, thyroid, bone marrow, lung, kidney, uterus, ovary 

25 tissue and germ cells. MOL1 5 satisfies a need in the art by providing new diagnostic or 

therapeutic compositions useful in the treatment of disorders associated with alterations in 
the expression of members of the metallocarboxypeptidase-associated protein family of 
proteins. MOL15 nucleic acids, polypeptides, antibodies, and other compositions of the 
present invention are useful in the treatment and/or diagnosis of a variety of diseases and 

30 pathologies, including by way of nonlimiting example, those involving metabolic 
disorders of the pancreas, e.g. acute pancreatitis. 

MOL16 
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A MOL16 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the mast cell protease-6 family of proteins. A MOL16 
nucleic acid and its encoded polypeptide includes the sequences shown in Table 16A. The 
disclosed nucleic acid (SEQ ID NO: 193) is 846 nucleotides in length and contains an 
5 open reading frame (ORF) that begins with an ATG initiation codon at nucleotides 6-8 and 
ends with a TGA stop codon at nucleotides 840-842. The representative ORF encodes a 
278 amino acid polypeptide (SEQ ID NO: 194) with a predicted molecular weight of 
30,570.1 Da. PSORT analysis of a MOL 16 polypeptide predicts a lysosomal localization 
with a certainty of 0.8650. SIGNALP analysis suggests the presence of a signal peptide, 
10 with the most likely cleavage site between position 17 andl8 of SEQ ED NO.: 194). 
Putative untranslated regions upstream and downstream of the open reading frame are 
underlined in SEQ ID NO.: 193. 
TABLE 16A. 

CGCAGATGCTGTGGCTGCTATTCCTGACCCTCCCCTGCCTGGGGGGCTCCATG 

1 5 TCC AAGACCCC AGTGCCCGTCCCAGAGAATGACCTGGTGGGC ATTGTGGGGG 
GCCACAATGCCCCCCCGGGGAAGTGGCCGTGGCAGGTCAGCCTGAGGGTCTA 
CAGCTACCACTGGGCCTCCTGGGCGCACATCTGTGGGGGCTCCCTCATCCACC 
CCCAGTGGGTGCTGACTGCTGCCCACTGCATTTTCTGGAAGGACACCGACCCG 
TCCATCTACCGGATCCACGCTGGGGACGTGTATCTCTACGGGGGCCGGGGGCT 

20 GCTGAACGTCAGCCGGATCATCGTCCACCCCAACTATGTCACTGCGGGGCTGG 
GTGCGGATGTGGCCCTGCTCCAGCTGGTGAGCCCCATGATCGGAGCCGCTAAT 
GTCAGGACGGTCAAGCTCTCCCCGGTCTCGCTGGAGCTCACCCCGAAGGACCA 
GTGCTGGGTGACTGGCTGGGGAGCGATCAGGATGTTCGAGTCGCTGCCGCCGC 
CCTACCGCCTGCAGCAGGCGAGTGTGCAGGTGCTGGAGAACGCCGTCTGTGA 

25 GCAGCCCTACCGCAACGCCTCAGGGCACACTGGCGACCGGCAGCTCATCCTGG 
ATGACATGCTGTGTGCCGGCAGCGAGGGCCGAGACTCCTGTCAGGGTGACTCC 
GGCGGCCCTCTGGTCTGCAGGCTGCGGGGGTCCTGGCGCCTGGTGGGGGTGGT 
CAGCTGGGGCTACGGCTGTACCCTGCGGGACTTTCCCGGCGTCTACACCCACG 
TCCAGATCTACGTGCTCTGGATCCTGCAGCAAGTCGGGGAGTTGCCC TGAGCA 

30 G (SEQ ID NO.: 193) 

MLWLLFLTLPCLGGSMSKTPVPVPENDLVGIVGGHNAPPGKWPWQVSLRVYSYH 
WASWAHICGGSLIHPQWVLTAAHCIFWKDTDPSIYRIHAGDVYLYGGRGLLNVS 
RIIVHPNYVTAGLGADVALLQLVSPMIGAANVRTVKLSPVSLELTPKDQCWVTG 
35 WGAIRMFESLPPPYRLQQASVQVLENAVCEQPYRNASGHTGDRQLILDDMLCAG 
SEGRDSCQGDSGGPLVCRLRGSWRLVGWSWGYGCTLRDFPGVYTHVQIYVLWI 
LQQVGELP (SEQ ID NO.: 194) 



A MOL 16 nucleic acid has homology (99% identity) with an uncharacterized 

40 region of human chromosome 16 including clone LA16-303A1 (CHR16; GenBank 

Accession No.: HS303A1), as is shown in table 1 6B. A MOL16 polypeptide has 

homology (51% identity, 89% similarity) with a mouse mast cell protease-6 precursor 
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polypeptide (MCP6; SwissProt Accession No.: P21845), as is shown in Table 16C. Also, a 
MOL16 polypeptide has homology with a human beta-tryptase precursor polypeptide 
(HBTP; SwissProt Accession No.: P20231), as is shown in Table 16D. Expression 
profiling of a MOL1 6 nucleic acid is described in Example 5. 
TABLE 16B. 



10 



15 



20 



25 



MOL16 :247 ggaaggacaccgacccgtccatctaccggatccacgctggggacgtgtatctctacgggg 306 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
CHR16: 21749 ggaaggacaccgacccgtccat ctaccggatccacgctggggacgtgtatctctacgggg 21690 

MOL16 :307 gccgggggctgctgaacgtcagccggatcatcgtccaccccaactatgtcactgcggggc 366 

IIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIII llllll 

CHR16: 21689 gccgggggctgctgaacgtcagccggatcatcgtccaccccaactatgtcactgcggggc 21630 
MOL16 :367 tgggtgcggatgtggccctgctccagctggtgagccccatgatcggagccgctaatgtca 426 

Mill INI II MM 111 III III I II II I II Mill III II 1 1 1 1 II III II llllll 

CHR16: 21629 tgggtgcggatigtggccctgctccagctggtgagccccatgatctgagccgctaatgtca 21570 
MOL16 :427 ggacggtcaagctctccccggtctcgctggagctcaccccgaaggaccagfcgctgggtga 486 

lllllllllll IIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIMIIIIIIIIII 

CHR16 : 21569 ggacggtcaagctctccccggtctcgctggagctcaccccgaaggaccagtgctgggtga 21510 
MOL16 : 487 ctggctggggagcgatcaggatgttcg 513 (SEQ ID NO.: 221) 

' IIIIIMIIIIIllllllMIIIMII 

CHR16: 21509 ctggctggggagcgatcaggatgttcg 21483 (SEQ ID NO.; 222) 



TABLE 16C. 



30 



35 



40 



45 



MOL16: 69 PVPENDLVGIVGGHNAPPGKWPWQVSLRVYSYHWASWAHICGGSLIHPQWVLTAAHCIFW 248 

1 I I Mil I II 1 Ml III Ml + - I Mill II llllll I II IK 

MCP6 : 23 PRPANQRVGIVGGHEASESKWPWQVSLR- FKLNY- - WIHFCGGSLIHPQWVLTAAHCVGP 79 

MOL16: 249 KDTDPS I YR IHAGDVYLYGGRGLLNVS R 1 I VHPNYVTAGLGADVALLQLVS PM I GAANVR 428 

I H+- + i I I I I I+++I l + l I l+l II IIIIMM 1+ + ++ 
MCP6 : 80 HIKSPQLFRVQLREQYLYYGDQLLSLNRIWHPHYYTAEGGADVALLELEVPVNVSTHIH 139 

MOL16: 429 TVKLSPVSLELTPKDQCWVTGWGAIRMFESLPPPYRLQQASVQVLENAVCEQPYRNASGH 608 

.♦.III I 1 1 i 1 1 1 1 I I Mill l + l I ++II++I++ I 

MCP6: 140 PISLPPASETFPPGTSCWVTGWGDIDNDEPLPPPYPLKQVKVPIVENSLCDRKYHTGL-Y 198 
MOL16: 609 TGDR-QIilLDDMLCAGSEGRDSCQGDSGGPLVCRLRGSWRLVGWSWGYGCTLRDFPGVY 785 

iii ++ 1 MIH+ iiiriiiiniin++*i+i iiMii ii + ii+i 

MCP6 : 199 TGDDFP I VHDGMLCAGNTRRDS CQGDSGGPLVCKVKGTWLQAGWS WGEGCAQPNKPG I Y 258 

MOL16: 786 THVQ I YVLW I LQQ VGE 833 (SEQ ID NO. : 223) 

I I 1+ II + I I 
MCP6 : 259 TRVTYYLDWIHRYVPE 274 (SEQ ID NO. : 224) 

Where | indicates identity and + indicates similarity. 



50 



TABLE 16D. 



55 



MOL16 : 


1 


MLWLLFLTLP CLGGSMS KTPVPVPENDLVGI VGGHNAP PGKWPWQVS LRVYS YHWASWAH 

II II 1 II 1 II llllll II MIMIMII 1 1 1 

MLNLLLLALPVIiASRAYAAPAPGQALQRVG I VGGQEAPRS KWPWQVS LRV- - -HGPYWMH 


60 


HBTP: 


1 


57 


MOL16 : 


61 


I CGGSLIHPQWVLTAAHCI FW KDTDPS I YR IHAGDVYLYGGRGLLNVSR 1 1 VHPNYVTAG 

IIIIIMIIIIIMMM 1 + 1+ + +11 II MIMIII + II 


120 


HBTP: 


58 


FCGGSLIHPQWVLTAAHCVGPDVKDLAALRVQLREQHLYYQDQLLPVSRIIVHPQFYTAQ 


117 


MOL16: 


121 


LGADVAIiLQLVS PMIGAANVRTVKLSPVSLELTPKDQCWVTGWGAI RMFES LP P PYRLQQ 


180 
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+IIMIM 1+ +++1 II I I 1 I lllllll + I 1)11 + l + l 

HBTP: 118 IGADIALLELEEPVKVSSHVHTVTLPPASETFPPGMPCWVTGWGDVDNDERLPPPFPLKQ 177 

MOL16: 546 ASVQVLENAVCEQPYRNASGHTGDR - QLILDDMLCAGSEGRDS CQGDSGGPLVCRLRGSW 722 

I ++II +1+ I + +111 +♦+ IIIIIIIIIIIIII++ 1 + 1 

HBTP: 178 VKVP IMENHI CDAKY- HLGAYTGDDVRI VRDDMLCAGNTRRDSCQGDSGGPLVCKVNGTW 236 

MOL16: 181 RLVGWS WG YGCTLRDFPGVYTHVQ I YVLWI LQQVGELP 220 (SEQ ID NO.: 225) 

I I I I I I II + ll + M | |f || | + | 
HBTP: 237 LQAGWSWGEGCAQPNRPGIYTRVTYYLDWIHHYVPKKP 275 (SEQ ID NO.: 226) 

Where | indicates identity and + indicates similarity. 

The term mastocytosis denotes a heterogenous group of disorders characterized by 
abnormal growth and accumulation of mast cells in one or more organs. Cutaneous and 
systemic variants of the disease have been described. Mast cell disorders have also been 
categorized according to other aspects, such as family history, age, course of disease, or 
presence of a concomitant myeloid neoplasm. However, so far, generally accepted disease 
criteria are missing. Recently, a number of diagnostic (disease-related) markers have been 
identified in mastocytosis research. These include the mast cell enzyme tryptase, CD2, and 
mast cell growth factor receptor c-kit (CD1 17). The mast cell enzyme tryptase is 
increasingly used as a serum- and immunohistochemical marker to estimate the actual 
spread of disease (burden of neoplastic mast cells). The clinical significance of novel 
mastocytosis markers is currently under investigation. First results indicate that they may 
be useful to define reliable criteria for the delineation of the disease, 

MOL1 6 represents a new member of the mast cell protease-6 family of proteins. 
MOL16 is useful in determining changes in expression of genes contained within the mast 
cell protease-6 protein family. MOL16 satisfies a need in the art by providing new 
diagnostic or therapeutic compositions useful in the treatment of disorders associated with 
alterations in the expression of members of the mast cell protease-6-associated protein 
family of proteins. MOL 16 nucleic acids, polypeptides, antibodies, and other compositions 
of the present invention are useful in potential therapeutic applications implicated in 
disorders characterized by abnormal growth and accumulation of mast cells in one or more 
organs including, but not limited to skin, ear and brain as well as other pathologies and 
disorder such as hemophilia, idiopathic thrombocytopenic purpura, autoimmume disease, 
allergies, immunodeficiencies, transplantation, graft vesus host, anemia, ataxia- 
telangiectasia, lymphedema, tonsilitis, hypercoagulation, and sudden infant death 
syndrome. 
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The MOL16 nucleic acid and protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the MOL16 
nucleic acid or the protein are to be assessed. 



5 



MOL17 

A MOL17 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the sulfate anion transporter family of proteins. A 

1 0 MOL17 nucleic acid is likely to be expressed in the adrenal gland. A MOL17 nucleic acid 
and its encoded polypeptide includes the sequences shown in Table 17A. The disclosed 
nucleic acid (SEQ ID NO: 195) is 2,145 nucleotides in length and contains an open reading 
frame (ORF) that begins with an ATG initiation codon at nucleotides 70-72 and ends with 
a TAG stop codon at nucleotides 1969-1971. The representative ORF encodes a 633 

1 5 amino acid polypeptide (SEQ ID NO: 1 96) with a predicted molecular weight of 67,472.4 
Da. PSORT analysis of a MOL17 polypeptide predicts a peroxisomal localization with a 
certainty of 0.8000 . SIGNALP analysis suggests the lack of a signal peptide. Putative 
untranslated regions upstream and downstream of the ORF are underlined in SEQ ID NO.: 
195). 

20 TABLE 17A. 

GATCCGGGGGCTCCTGTGACCATGCCCTCTTCTCGCCCGCAGGTCGGCCACGG 
GACCTGACGCAACAGG ATGGACGAGTCCCCTGAGCCTCTGCAGCAGGGCAGA 
GGGCCGGTGCCGGTCCGACGCCAGCGCCCAGCACCCCGGGGTCTGCGTGAQA 
TGCTGAAGGCCAGGCTGTGGTGCAGCTGCTCGTGCAGTGTGCTGTGCGTCCGG 

25 GCGCTGGTGCAGGACCTGCTCCCCGCCACGCGCTGGCTGCGTCAGTACCGCCC 
GCGGGAGTACCTGGCAGGCGACGTCATGTCTGGGCTGGTCATCGGCATCATCC 
TGGTCCCGCAGGCCATCGCGTACTCATTGCTGGCCGGGCTGCAGCCCATCTAC 
AGCCTCTATACGTCCTTCTTCGCCAACCTCATCTACTTCCTCATGGGCACCTCA 
CGGCATGTCTCCGTGGGCATCTTCAGCCTGCTTTGCCTCATGGTGGGGCAGGT 

30 GGTGGACCGGGAGCTCCAGCTGGCCGGCTTTGACCCCTCCCAGGACGGCCTGC 
AGCCCGGAGCCAACAGCAGCACCCTCAACGGCTCGGCTGCCATGCTGGACTG 
CGGGCGTGACTGCTACGCCATCCGTGTCGCCACCGCCCTCACGCTGATGACCG 
GGCTTTACCAGGTCCTCATGGGCGTCCTCCGGCTGGGCTTCGTGTCCGCCTACC 
TCTCACAGCCACTGCTCGATGGCTTTGCCATGGGGGCCTCCGTGACCATCCTG 

35 ACCTCGCAGCTCAAACACCTGCTGGGCGTGCGGATCCCGCGGCACCAGGGGC 
CCGGCATGGTGGTCCTCACATGGCTGAGCCTGCTGCGCGGCGCCGGGCAGGCC 
AACGTGTGCGACGTGGTCACCAGCACGGTGTGCCTGGCGGTGCTGCTAGCCGC 
GAAGGAGCTCTCAGACCGCTACCGACACCGCCTGAGGGTGCCGCTGCCCACG 
GAGCTGCTGGTCATCGTGGTGGCCACACTCGTGTCGCACTTCGGGCAGCTCCA 

40 CAAGCGCTTTGGCTCGAGCGTGGCTGGCGACATCCCCACGGGTTTCATGCCCC 
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CTCAGGTCCCAGAGCCCAGGCTGATGCAGCGTGTGGCTTTGGATGCCGTGGCC 
CTGGCCCTCGTGGCTGCCGCCTTCTCCATCTCGCTGGCGGAGATGTTCGCCCGC 
AGTCACGGCTACTCTGTGCGTGCCAACCAGGAGCTGCTGGCTGTGCATCGTGG 
TCACCTGCGGGGGGCCTGCCAAGGTGTGGGACTCCCGGGCTGTGGCGGATCA 
5 CCGGCTGACGCGCTGGTCTGGGCAGGCACGGGCACCTGTATGCTGGTCAGCAC 
AGAGGCCGGGCTGCTGGCTGGCGTCATCCTCTCGCTGCTCAGCCTGGCCGGCC 
GCACCCAAAAGCCACGCACCGCCCTGCTGGCCCGCATCGGGGACACGGCCTTC 
TACGAGGATGCCACAGAGTTCGAGGGCCTCGTCCCTGAGCCCGGCGTGCGGGT 
GTTCCGCTTTGGGGGGCCGCTGTACTATGCCAACAAGGACTTCTTCCTGCAGT 

1 0 CACTCTACAGCCTCACGGGGCTGGACGCAGGGTGCATGGCTGCCAGGAGGAA 
GGAGGGGGGCTCAGAGACGGGGGTCGGTGAGGGAGGCCCTGCCCAGGGCGA 
GGACCTGGGCCCGGTTAGCACCAGGGCTGCGCTGGTGCCCGCAGCGGCCGGC 
TTCCACACAGTGGTCATCGACTGCGCCCCGCTGCTGTTCCTAGACGCAGCCGG 
TGTGAGCACGCTGCAGGACCTGCGCCGAGACTACGGGGCCCTGGGCATCAGC 

15 CTGCTGCTAGCCTGCTGCAGCCCGCCTGTGAGAGACATTCTGAGCAGAGGAGG 
CTTCCTCGGGGAGGGCCCCGGGGACACGGCTGAGGAGGAGCAGCTGTTCCTC 
AGTGTGCACGATGCCGTGCAGACAGCACGAGCCCGCCACAGGGAGCTGGAGG 
CCACCGATGCCCATCT GTAGCAGGGCCAGGCCTGCCCAGCAGCCTCTGCTCCC 
TCCTGGGGACCCACAGCAGACGTCTGCAAGCCACTGCTGAGACCCTTCCCAGG 

20 GAGGAGCCACCCAAGAGCTGCACTCTTGTGCCACAGCTGCCCTGGGGAAACC 
GGGGAACCCCAACTGGGAAAGGAGGCCCTCTGATCA (SEQ ID NO.: 195) 

MDESPEPLQQGRGPVPVRRQRPAPRGLREMLKARLWCSCSCSVLCVRALVQDLL 
PATRWLRQYRPREYLAGDVMSGLVIGIILVPQAIAYSLLAGLQPIYSLYTSFFANLI 

25 YFLMGTSRHVSVGIFSLLCLMVGQVVDRELQLAGFDPSQDGLQPGANSSTLNGSA 
AMLDCGRDCYAIRVATALTLMTGLYQVLMGVLRLGFVSAYLSQPLLDGFAMGA 
SVTILTSQLKHLLGVRIPRHQGPGMVVLTWLSLLRGAGQANVCDVVTSTVCLAVL 
LAAKELSDRYRHRLRVPLPTELLVIVVATLVSHFGQLHKRFGSSVAGDIPTGFMPP 
QVPEPRLMQRVALDAVALALVAAAFSISLAEMFARSHGYSVRANQELLAVHRGH 

30 LRGACQGVGLPGCGGSPADALVWAGTGTCMLVSTEAGLLAGVILSLLSLAGRTQ 
KPRTALLARIGDTAFYEDATEFEGLVPEPGVRVFRFGGPLYYANKDFFLQSLYSLT 
GLDAGCMAARRKEGGSETGVGEGGPAQGEDLGPVSTRAALVPAAAGFHTVVIDC 
APLLFLDAAGVSTLQDLRRDYGALGISLLLACCSPPVRDILSRGGFLGEGPGDTAE 
EEQLFLSVHD AVQTARARHRELEATD AHL (SEQ ID NO. : 1 96) 

35. 

A MOL17 nucleic acid has a high degree of homology (99% identity) with human 
sulfate anion transporter mRNA (SAT1; GenBank Accession No.: AF297659), as is 
shown in Table 17B. A MOL17 polypeptide has homology (74% identity, 81% similarity) 
with a rat sulfate anion transporter 1 polypeptide (SAT1 ; SwissProt Accession No.: 
40 P453 80), as is shown in Table 1 7C. 

TABLE 17B. 

MOL17: 40 caggtcggccacgggacctgacgcaacaggatggacgagtcccctgagcctctgcagcag 99 

AK linn mini iiMiiiimiimi mm nun i ii inn minimi in 

SATl: 93 caggtcggccacgggacctgacgcaacaggatggacgagtcccctgagcctctgcagcag 152 
M0L17: 100 ggcagagggccggtgccggtccgacgccagcgcccagcaccccggggtctgcgtgagatg 159 

M 1 1 M M 1 1 1 1 1 II I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SATl: 153 ggcagagggccggtgccggtccgacggcagcgcccagcaccccggggtctgcgtgagatg 212 

162 



WO 02/102321 



PCT/US02/19522 



MOL17 : 160 ctgaaggccaggctgtggtgcagctgctcgtgcagtgtgctgtgcgtccgggcgctggtg 219 

IIMIIIINMINIIMMIMI IMIIMIIIIIIIIMIM IIIIIIMNIINI 

SATl: 213 ctgaaggccaggctgtggtgcagctgctcgtgcagtgtgctgtgcgtccgggcgctggtg 272 
MOL17 : 220 caggacctgctccccgccacgcgctggctgcgtcagtaccgcccgcgggagtacctggca 279 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniii 

SAT1: 273 caggacctgctccccgccacgcgctggctgcgtcagtaccgcccgcgggagtacctggca 332 
MOL17 : 280 ggcgacgtcatgtctgggctggtcatcggcatcatcctggtcccgcaggccatcgcctac 339 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIMI IIIIIIMIIIIIIIII! 

SATl: 333 ggcgacgtcatgtctgggctggtcatcggcatcatcctggtgccgcaggccatcgcctac 3 92 
MOL17 : 340 tcattgctggccgggctgcagcccatctacagcctctatacgtccttct tcgccaacctc 3 99 

IIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIMIIIIIIIIIIIIIIIIIMIIIIIII 

SAT1: 393 tcattgctggccgggctgcagcccatctacagcctctatacgtccttcttcgccaacctc 452 
MOL17:400 atctacttcctcatgggcacctcacggcatgtctccgtgggcatcttcagcctgctttgc 459 

1 1 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 ) I i 1 1 1 1 1 1 1 1 1 1 1 1 1 i i ! L 1 1 1 1 1 1 1 1 1 1 1 1 ; 1 1 1 1 1 1 

SAT1: 453 atctacttcctcatgggcacctcacggcatgtctccgtgggcatcttcagcctgctttgc 512 
M0L17 ; 460 ctcatggtggggcaggtggtggaccgggagctccagctggccggctttgacccctcccag 519 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiin 

SAT1: 513 ctcatggtggggcaggtggtggaccgggagctccagctggccggctttgacccctcccag 572 
MOL17: 52 0 gacggcctgcagcccggagccaacagcagcaccctcaacggctcggctgccatgctggac 579 

IIIIIIIIIIIIIIIMIIIIMI MINIMI IIIIIIIMIII II IMIIIIIII III 

SAT1 : 573 gacggcctgcagcccggagccaacagcagcaccctcaacggctcggctgccatgctggac 632 
MOL17 : 580 tgcgggcgtgactgctacgccatccgtgtcgccaccgccctcacgctgatgaccgggctt 639 

1 1 1 M 1 1 1 1 1 1 M 1 1 1 M 1 1 1 1 1 1 M M 1 1 1 1 1 1 1 II 1 1 II 1 1 i M 1 1 1 1 1 11 1 1 1 1 1 1 1 

SAT1: 633 tgcgggcgtgactgctacgccatccgtgtcgccaccgccctcacgctgatgaccgggctt 692 
MOL17: 640 taccaggtcctcatgggcgtcctccggctgggcttcgtgtccgcctacctctcacagcca 699 

III I II I II I III MINIMI II III III Mil I III II ill IIIIIIMIIIIIIIII 

SAT1: 693 taccaggtcctcatgggcgtcctccggctgggcttcgtgtccgcctacctctcacagcca 752 
MOL17: 700 ctgctcgatggctttgccatgggggcctccgtgaccatcctgacctcgcagctcaaacac 759 

1 1 1 II 1 1 1 1 II I II II II II 1 1 1 1 MM M II 1 1 II 1 1 1 II 1 1 1 1 1 II 1 1 1 II I II 1 1 1 1 

SAT1: 753 ctgctcgatggctttgccatgggggcctccgtgaccatcctgacctcgcagctcaaacac 812 
MOL17 : 760 ctgctgggcgtgcggatcccgcggcaccaggggcccggcatggtggtcctcacatggctg 819 

1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 i 1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 i I M 1 1 1 1 1 m ; 1 1 1 1 1 1 1 

SATl: 813 ctgctgggcgtgcggatcccgcggcaccaggggcccggcatggtggtcctcacatggctg 872 
MOL17: 820 agcctgctgcgcggcgccgggcaggccaacgtgtgcgacgtggtcaccagcacggtgtgc 879 

llllllllllllllllllllllll INIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIII 

SATl: 873 agcctgctgcgcggcgccgggcaggccaacgtgtgcgacgtggtcaccagcacggtgtgc 932 
MOL17 : 880 ctggcggtgctgctagccgcgaaggagctctcagaccgctaccgacaccgcctgagggtg 93 9 

1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 } 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 

SATl: 933 ctggcggtgctgctagccgcgaaggagctctcagaccgctaccgacaccgcctgagggtg 992 
MOL17 : 940 ccgctgcccacggagctgctggtcatcgtggtggccacactcgtgtcgcacttcgggcag 999 

II I II I II II II II II I II I II II II 1 1 II I II II 1 1 1 M I II 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 

SATl: 993 ccgctgcccacggagctgctggtcabcgtggtggccacactcgtgtcgcacttcgggcag 1052 
MOIil7: 1000 ctccacaagcgctttggctcgagcgtggctggcgacatccccacgggtttcatgcccccfc 1059 

i ii 1 1 1 1 1 1 1 ii 1 1 m ii n i ii i iiiiiimiiiiiiiii 1 1 1 1 1 1 1 1 1 inn ii mi 

SATl: 1053 ctccacaagcgctttggctcgagcgtggctggcgacatccccacgggtttcatgccccct 1112 
MOL17 : 1060 caggtcccagagcccaggctgatgcagcgtgtggctttggatgccgtggccctggccctc 1119 

IIIIMMIMIMMIMMMMMMIMMIIMMIIMMMMMMIMIM 

SATl: 1113 caggtcccagagcccaggctgatgcagcgtgtggctttggatgccgtggccctggccctc 1172 
MOL17 : 1120 gtggctgccgccttctccatctcgctggcggagatgttcgcccgcagtcacggctactct 1179 

IIMIMIIMMMIMIMMMMMMMMIMMMIMMIMIMIIIIlll 

SATl: 1173 gtggctgccgccttctccatctcgctggcggagatgttcgcccgcagtcacggctactot 1232 
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MOL17:1180 gtgcgtgccaaccaggagctgctggctgtg 1209 (SEQ ID NO.: 227) 

limillllllllllllllMIIIIMII 

SATl: 1233 gtgcgtgccaaccaggagctgctggctgtg 1262 (SEQ ID NO. : 228) 



TABLE 17 C. 



MOL17: 


70 


SATl: 


1 


MOL17 : 


250 


SATl: 


61 


M0L17: 


430 


SATl: 


121 


MOL17: 


598 


SATl: 


181 


MOL17 : 


778 


SATl : 


241 



II 1 1 1 1 l+l I MM I +11 I Mill 11-11+ I +1 1 II II III 

MDASPEPPQKGGTLVLVRRQPPVSQGLLETLKARLKKSCTCSMPCAQALVQGLFPVIRWL 60 
RQYRPREYLAGDVMSGL VIG 1 1 LVPQAI AYS LLAGLQP I YS LYTS FFANL I YFLMGTSRH 429 

Ml +1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i II 1 1 1 1 1 

PQYRLKEYLAGDVMSGLVIGI I LVPQAI AYSLLAGLQP I YS LYTS FFANL I YFLMGTSRH 120 
VS VGI FSLLCLMVGQ WDRELQLAG FDPSQDGLQPGANS S TLNGSAAML DCGRDCY 597 

I - ! 1 1 1 1 1 1 M 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 I II I MM +1 + IIIIII+ 

VNVGI FSLLCLMVGQWDRELQLAGFDPSQDSLGPGNNDSTLNNTATLTVGLQDCGRDCH 180 
AIRVATALTLMTGLYQVLMGVLRLGFVSAYLSQPLLDGFAMGASVTILTSQLKHLLGVRI 777 

I I I + l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IMIMM 

AIRIATALTLMAGLYQVLMGILRLGFVSTYLSQPLLDGFAMGASVTILTSQAKHLLGVRI 240 
PRHQGPGMVVLTWLSLLRGAGQANVCDVVTSTVCIiAVLLAAKELSDRYRHRLRVPLPTEL 957 

1 1 M I III* IIMII+ MINIMI! IIIMM MIMMIII l+ll+llll 

PRHQGLGMVIHTWLSLLQNVGQANLCDWTSAVCLAVLLTAKELSDRYRHYLKVPVPTEL 300 
MOL17:958 LVI WATLVSHFGQLHKRFGS SVAGD I PTGFMP PQVPE PRLMQRVALDAVALALVAAAFS 1137 

M I M 1 1+ MMIM IIIIIIII+IIIII+ 1 1*1 + 1 — 1 IIIII++IIII +111 

SATl: 301 LVI WATIASHFGQLHTRFGSSVAGNI PTGFVAPQ I PDPKIMWSVALDAMSLALVGSAFS 360 
MOL17:1138 I SLAEMFARSHGYSVRANQELLAVHRGHLRGACQGVGLPG CGGS PA DALVWAGT 1299 

MMMMMIMM IMIMM II II I + I III 

SATl: 361 ISLAEMFARSHGYSVSANQELLAV- GCCNV - - LPAFFHCFATSAALSKTLVKI AT 412 

MOL17: 13 00 GTCMLVSTEAGLLAGVILSLLSLA 1371 (SEQ ID NO.: 229) 

II + I l+l II II 

SATl: 413 G - CQTQLS S WS AAWLLVLLVLA 435 (SEQ ID NO. : 230) 
Where | indicates identity and + indicates similarity. 

Sulfate anion transporter proteins are members of the superfamily of anion 
exchangers. Two vertebrate sulfate transporters that play a role in sulfate incorporation in 
tissues are members of the superfamily of anion exchangers: the diastrophic dysplasia 
sulfate transporter, which is mutant in diastrophic dysplasia and certain other skeletal 
dysplasias, and downregulated in adenoma, which is mutant in familial chloride diarrhea. 
By subtractive hybridization, Schweinfest and co-workers isolated a cDNA for a tumor 
suppressor candidate gene, which they called DRA (downregulated in adenoma), from a 
normal colon tissue cDNA library. Its expression, which appeared to be limited to the 
mucosa of normal colon, was significantly decreased in adenomas and adenocarcinomas 
of the colon and was downregulated early in tumorigenesis (See Schweinfest et al. 9 1993, 
Proc. Nat. Acad. Sci. U.S.A. 90:4166). These two sulfate transporters contain twelve 
membrane-spanning domains and are sensitive to the anion-exchanger inhibitor DIDS. 
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Girard and colleagues demonstrated that HEVECs express 2 functional classes of sulfate 
transporters defined by their differential sensitivity to the DIDS anion-exchanger inhibitor. 
They reported the molecular characterization of a DIDS-resistant sulfate transporter from 
human HEVECs, designated SUT1 (See Girard etaL, 1999, Proc. Nat Acad. Sci. U.S.A. 
5 96: 12772). SUT1 belongs to the family of sodium-coupled anion transporters and exhibits 
40 to 50% amino acid identity with the rat renal sodium/sulfate cotransporter NaSil, as 
well as with the human and rat sodium/dicarboxylate cotransporters NADC1/SDCT1 and 
NADC3/SDCT2. Functional expression studies in cRNA-injected Xenopus laevis oocytes 
showed that SUT1 mediates high levels of sodium-dependent sulfate transport, which is 

10 resistant to DIDS inhibition. Northern blot analysis showed that SUT1 exhibits a highly 
restricted tissue distribution, with abundant expression in placenta. Reverse transcription- 
PCR analysis indicated that SUT1 and DTDST were coexpressed in HEVECs. SUT1 and 
DTDST may correspond, respectively, to the DIDS-resistant and DIDS-sensitive 
components of sulfate uptake in HEVEC (See Girard et al 9 1999, Proc. Nat. Acad. Sci. 

15 U.S.A. 96:12772). 

Girard and colleagues also mapped the SUT1 gene to 7q33 by finding a sequence 
tagged site (STS) corresponding to nucleotides 2579-2833 of the SUT1 cDNA. This STS 
mapped to chromosome 7 at D7S509, which maps to 7q33 close to 7q32. They confirmed 
these mapping data by identifying ESTs with sequence identity to SUT1 cDNA that 

20 mapped between markers D7S500 and D7S509 on 7q33 (See Girard et al, 1999, Proc. 
Nat. Acad. Sci. U.S.A. 96:12772). 

MOL17 represents a new member of the sulfate anion transporter family of 
proteins. MOL17 is useful in determining changes in expression of genes contained within 
the sulfate anion transporter protein family. MOL17 satisfies a need in the art by providing 

25 new diagnostic or therapeutic compositions useful in the treatment of disorders associated 
with alterations in the expression of members of the sulfate anion transporter-associated 
protein family of proteins. MOL17 nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a 
variety of diseases and pathologies, including by way of nonlimiting example, those 

30 involving disorders such as Pendred syndrome, skeletal dysplasias, diastrophic dysplasia, 
cancer, adenoma, 

MOL18 
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A MOL18 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the cytostatin family of proteins. A MOL18 nucleic acid 
was identified on human chromosome 1. A MOL 18 nucleic acid and its encoded 
polypeptide includes the sequences shown in Table 18 A. The disclosed nucleic acid (SEQ 
5 ID NO : 1 97) is 406 nucleotides in length and contains an open reading frame (ORF) that 
begins with an ATG initiation codon at nucleotides 1-3 and ends with a TAA stop codon 
at nucleotides 397-399. The representative ORF encodes a 132 amino acid polypeptide 
(SEQ ID NO: 198) with a predicted molecular weight of 15,599.6 Da. PSORT analysis of a 
MOL1 8 polypeptide predicts a peroxisomal localization with a certainty of 0.6400. 
10 SIGNALP analysis suggests the lack of a signal peptide. Putative untranslated regions 
downstream of the ORF are underlined in SEQ ID NO. : 1 97). 
TABLE 18A. 

GTGGAGGAGGCTTTCTGTAATACCTGGAAGCTGACCGACCAGAACTTTGATG 
AGTACATGAAGGCTCTAGGGATGGGCTTTGTCACTAGGCAGGTGGGAAATGT 

1 5 GGACAAACCAAGAGTGATTATCAGTCAAGAAGAAGACAAGGTGGTGATCAGG 
ATTCAAAGTATGTTCAAGAACACAGAGGTTAGTTTCCATCTGGGAGAAGAGTT 
TGATGAAACCACTACAGATGACAGAAACTGCAAGTTTGTTGTTAGTCTGGACA 
GAGACAAACTCATTCACATACAGAAATGGGATGACAAAGAAACATATTTTAT 
AAGAGAAATTAAGTATGGTGAAATGGTTATGACCTTTACTTTTGGTGATGATG 

20 TGGTTGCCGTTC ACC ACTATAAGAAGGCATAAAAATGTT (SEQ ID NO. : 1 97) 

VEEAFCNTWKLTDQNFDEYMKALGMGFVTRQVGNVDKPRVIISQEEDKVVIRIQS 
MFKNTEVSFHLGEEFDETTTDDRNCKFVVSLDRDKLIHIQKWDDKETYFIREIKYG 
EMVMTFTFGDDVVAVHHYKKA (SEQ ID NO.: 198) 

25 

. A MOL1 8 nucleic acid has homology (88% identity) with a human cytostatin II 
mRNA (CYT2; Patn Accession No.: T74751), as is shown in Table 18B. A MOL18 
polypeptide has homology (80% identity, 86% similarity) with a human cytosatin II 
polypeptide (CYT2; PatP Accession No.: W22408), as is shown in Table 18C. A MOL18 
30 polypeptide also has homology (80% identity, 86% similarity) with a human fatty acid- 
binding protein (FABP; SwissProt. Accession No.: 015540), as is shown in Table 18D. 
Expression profiling of a MOL1 8 nucleic acid is described in Example 7. 
TABLE 18B. 

35 MOL18: 2 TGGAGGAGGCTTTCTGTAATACCTGGAAGCTGACCGAC CAGAACTTTGATGAGTACA 58 

III Illllllllllll Mill:! Mill : Ml II lllllllllllllllllll 

CYT2: 17 TGGTGGAGGCTTTCTGTGCTACCTGGAAGCTGACCAACAGTCAGAACTTTGATGAGTACA 76 

MOL18: 59 TGAAGGCTCTAGGGATGGGCTTTGTCACTAGGCAGGTGGGAAATGTGGACAAACCAAGAG 118 

40 Illllllllllll lllllllll lllillllllllllllllllll llllllll I 

CYT2: 77 TGAAGGCTCTAGGCGTGGGCTTTGCCACTAGGCAGGTGGGAAATGTGACCAAACCAACGG 136 
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MOL18 : 


119 


CYT2 : 


137 


MOL18: 


179 


CYT2: 


197 


MOL18: 


239 


CYT2: 


257 


MOL18: 


299 


CYT2: 


317 



I IIIIIIIIMIMIII llllll Mill IIIIIII II II I IIIIIIIIII 

TAATTATC^GTCAAGAAGGAGACAAAGTGGTCATCAGGACTCTCAGCACATTCAAGAACA 196 

CAGAGGTTAGTTTCCATCTGGGAGAAGAGTTTGATGAAACCACTACAGATGACAGAAACT 238 

I I I I IIIIIIIIII IIIIIIIMIIIIIIIIIMIIIIMI IIIIIII IIIIIII 
CGGAGATTAGTTTCCAGCTGGGAGAAGAGTTTGATGAAACCACTGCAGATGATAGAAACT 256 

GC^GTTTGTTGTTAGTCTGGACAGAGACAAACTCATTCACATACAGAAATGGGATGACA 298 

I II 1 1 IIMIIIII Mill IIIIIIIIII 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 i 1 1 1 II 

GTAAGTCTGTTGTTAGCCTGGATGGAGACAAACTTGTTCACATACAGAAATGGGATGGCA 316 
AAGAAACATATTTTATAAGAGAAATTAAGTATGGTGAAATGGTTATGACCTTTACTTTTG 358 

llllllll Mill IMIIMMIMM MM IIMIIIIIMIII IIMIIIII 

AAGAAACAAATTTTGTAAGAGAAATTAAGGATGGCAAAATGGTTATGACCCTTACTTTTG 376 
MOL18:359 GTGATGATGTGGTTGCCGTTCACCACTATAAGAAGGCATAAAAATGT 405 (SEQ ID NO.: 231) 

MUM II I MM MM IIIIIII 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 1 

CYT2: 377 GTGATG - TG - G - TTGCTGTTCGCCACTATGAGAAGGCATAAAAATGT 420 (SEQ ID NO. : 232) 

TABLE 18C. 



MOL18: 7 EAFCNTWKLTD-QNFDEYMKALGMGFVTRQVGNVDKPRVIISQEEDKVVIRIQSMFKNTE 183 

MM Milk IIMIIIIIIMI IIIIIII II llllll llllll I Mill 

CYT2 : 3 EAFCATWKLTNSQNFDEYMKALGVGFATRQVGNVTKPTVI I SQEGDKWIRTLSTFKNTE 62 
MOL18: 184 VSFHLGEEFDETTTDDRNCKPVVSLDRDKLIHIQKWDDfCETYFIREIKYGEMVMTFTFGD 3 63 

+ 11 MIMIIM llllll Mill MMMMI III Mill Mill 1 1 II 

CYT2: 63 ISFQLGEEFDETTADDRNCKSWSLDGDKLVHIQKWDGKETNFVREIKDGKMVMTLTFGD 122 

MOL18: 364 DWAVHHYKKA 396 (SEQ ID NO.: 233) 
Mil 11 + 11 

CYT2: 123 -WAVRHYEKA 132 (SEQ ID NO.: 234) 

Where | indicates identity and + indicates similarity. 

TABLE 18D. 

MOL18: 7 EAFCNTWKLTD-QNFDEYMKALGMGFVTRQVGNVDKPRVIISQEEDKWIRIQSMFKNTE 183 

MM IIIM+ IIMIMIIM + M IIIIIII II llllll llllll I Mill 

FABP: 3 EAFCATWKLTNSQNFDE YMKALGVGFATRQVGNVTKPTVI I SQEGDKVVIRTLSTFKNTE 62 

MOL18: 184 VSFHLGEEFDETTTDDRNCKFWSLDRDKLIHIQKWDDKETYFIREIKYGEMVMTFTFGD 3 63 

+ 11 IIIIIMM llllll Mill IIMIIIII III Mill Mill MM 

FABP: 63 ISFQLGEEFDETTADDRNCKSWSLDGDKLVHIQKWDGKETNFVREIKDGKMVMTLTFGD 122 

MOL18: 364 DWAVHHYKKA 396 (SEQ ID NO.: 235) 
MM M+ll 

FABP: 123 -WAVRHYEKA 132 (SEQ ID NO.: 236) 

Where | indicates identity and + indicates similarity. 

MOL19 

A MOL19 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the cytostatin family of proteins. A MOL 19 nucleic acid 
was identified on human chromosome 1. A MOL 19 nucleic acid and its encoded 
polypeptide includes the sequences shown in Table 19. The disclosed nucleic acid (SEQ 
ID NO: 199) is 418 nucleotides in length and contains an open reading frame (ORF) that 
begins with an ATG initiation codon at nucleotides 4-6 and ends with a TAA stop codon 
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at nucleotides 409-41 1 . The representative ORF encodes a 135 amino acid polypeptide 
(SEQ ID NO:200). Putative untranslated regions upstream and downstream of the ORF are 
underlined in SEQ ID NO.: 199. 
TABLE 19A. 

5 ATAATGGTAAGGGTGGAGGAGGCTTTCTGTAATACCTGGAAGCTGACCGACC 
AGAACTTTGATGAGTACATGAAGGCTCTAGGGATGGGCTTTGTCACTAGGCAG 
GTGGGAAATGTGGACAAACCAAGAGTGATTATCAGTCAAGAAGAAGACAAGG 
TGGTGATCAGGATTCAAAGTATGTTCAAGAACACAGAGGTTAGTTTCCATCTG 
GGAGAAGAGTTTGATGAAACCACTACAGATGACAGAAACTGCAAGTTTGTTG 
1 0 TTAGTCTGGACAGAGACAAACTCATTC ACATAC AGAAATGGGATGACAAAGA 
AACATATTTTATAAGAGAAATTAAGTATGGTGAAATGGTTATGACCTTTACTT 
TTGGTGATGATGTGGTTGCCGTTCACCACTATAAGAAGGC ATAAAAATGTT 
(SEQ ID NO.: 199) 

1 5 MVRVEEAFCNTWKLTDQNFDEYMKALGMGFVTRQ VGNVDKPRVIISQEEDKV VI 
RIQSMFKNTEVSFHLGEEFDETTTDDRNCKFVVSLDRDKLIHIQKWDDKETYFIRE 
IKYGEMVMTFTFGDDVVAVHHYKKA (SEQ ID NO.: 200) 



A MOL19 nucleic acid has homology (88% identity) with a human cytostatin II 
20 mRNA (CYT2; Patn Accession No. : T7475 1 ). A MOL1 9 polypeptide has homology (80% 
identity, 86% similarity) with a human cytosatin II polypeptide (CYT2; PatP Accession 
No.: W22408). A MOL19 polypeptide also has homology (80% identity, 86% similarity) 
with a human fatty acid-binding protein (FABP; SwissProt. Accession No.: 015540). A 
region of a MOL19 polypeptide also has a high degree of homology (100%) with MOL18, 
25 as is shown in Table 19B. 
TABLE 19B. 

MOL19:4 VEEAFCOTWKLTDQNFDEYMKALGMGFVTRQVGNVDKPRVIISQEEDKWIRIQSMFKNT 63 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

30 MOL18:l VEE AFCNT WKLTDQNFDE YMKALGMGFVTRQVGNVDKPRVI I S QE EDKWI R I QSMFKNT 60 

MOL19 : 64 E VS FHLGEE FDE TTTDDRNCKFWSLDRDKL IHI QKWDDKETYF I RE I KYGEMVMTFTFG 
123 

1 1 1 II I ! 1 1 1 1 1 II I II 1 1 IIIIMI I i 1 1 II II M 1 1 1 M! II Ml 1 1 MINI MM! 

:>5 MOL18 :61 E VS FHLGEE FDETTTDDRNCKFWS LDRDKL IH I QKWDDKETYF I RE I KYGEMVMTFT FG 
120 

MOL19: 124 DDWAVHHYKKA 135 (SEQ ID NO.: 237) 

MM I II I MM 

40 MOL18: 121 DDWAVHHYKKA 132 (SEQ ID NO. : 238) 
Where ) indicates identity. 



Cytostatin, which was originally isolated from a microbial cultured broth as a low 
molecular weight inhibitor of cell adhesion to extracellular matrix (ECM), has anti- 
45 metastatic activity against B 16 melanoma cells in vivo. Inhibition of cell adhesion to ECM 
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by cytostatin has been evaluated (See Kawada et aL 9 1999, Biochim. Biophvs. Acta 
1452:209). Cytostatin inhibited tyrosine phosphorylation of focal adhesion kinase (FAK) 
and paxillin upon Bl 6 cell adhesion to fibronectin. While the amount of FAK was not 
affected by cytostatin, electrophoretically slow-migrating paxillin appeared. Alkaline 
5 phosphatase treatment diminished cytostatin-induced slow-migrating paxillin. 

Furthermore, cytostatin increased intracellular serine/threonine-phosphorylated proteins 
and was found to be a selective inhibitor of protein phosphatase 2A (PP2A). Cytostatin 
inhibited PP2A with an IC(50) of 0.09 microgram/ml in a non-competitive manner against 
a substrate, p-nitrophenyl phosphate, but it had no apparent effect on other protein 

10 phosphatases including PP1, PP2B and alkaline phosphatase even at 100 microgram/ml. 
On the contrary, dephosphocytostatin, a cytostatin analogue, without inhibitory effect on 
. PP2A did not affect B16 cell adhesion including FAK and paxillin. These results indicate 
that cytostatin inhibits cell adhesion through modification of focal contact proteins such as 
paxillin by inhibiting a PP2A type protein serine/threonine phosphatase. 

15 Differential induction of apoptosis by cytostatin vis-a-vis another apoptosis 

inducer- bactobolin has been analyzed. Since, most solid tumor cells are less sensitive to 
apoptosis induced by anticancer drugs than hematopoietic cancer cells, Kawada and co- 
workers used B16 melanoma and EL-4 lymphoma cells as models for solid tumor- and 
hematopoietic cancer-derived cell lines respectively. It was found that apoptosis in B16 

20 cells was induced strongly by bactobolin, but weakly by cytostatin. In contrast, apoptosis 
in EL-4 cells was induced strongly by cytostatin, but weakly by bactobolin. (See Kawada 
etal., 1999, Jpn. J. Cancer Res. 90:219). 

The nucleotide sequence encoding Human cytostatin can be used for inhibiting 
cell growth and modulate cellular differentiation. The cytostatin II polypeptides encoded 

25 by the gene can be used for inhibiting tumour growth in a subject, for stimulating growth 
of or protecting nervous system cells from toxic agents or for protecting against or treating 
viral or microbial infections in mammals. The activity of haematopoiesis by cytostatins 
indicate a possible immunosuppressive activity or a lineage specific stimulation of 
haematopoiesis. Cytostatins thus could be used for treating conditions requiring 

30 immunosuppression. Antagonists to cytostatin may be used in vitro or in vivo to induce 

deficiencies or enhancement in the immune or in the haematopoietic systems. They may 

be used e.g. to treat cardiac myocyte hypertrophy or leukemia. The cytostatin gene product 

can also be used to modulate angiogenesis, to inhibit metastasis of various cancers 

including but not limited to breast cancer, brain and other tumors. The cytostatin 
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polypeptide can be used amongst other things to modulate breast development and milk 
production. The retinoid binding potential of cytostatin derived polypetides may be used 
on photo receptor cells in vivo or in vitro. The cytostatin polypeptides might also be used 
in cerebella granular cells and photo receptor cells to provide protection from lipid 
peroxidation associated with the oxidative stress induced during early stages of ischemia, 
apoptosis, and excitatory amino acid induced cell death. 

MOL1 8-9 represent two new members of the cytostatin family of proteins. The 
high degree of homology between MOL18 and MOL19 indicates that MOL18-9 consitute 
a new sub-family of the cytostatin family of proteins, and are useful to identify sub- 
family-specific binding proteins. MOL18-9 are useful in determining changes in 
expression of genes contained within the cytostatin protein family. MOL1 8-9 satisfies a 
need in the art by providing new diagnostic or therapeutic compositions useful in the 
treatment of disorders associated with alterations in the expression of members of the 
cytostatin-associated protein family of proteins. MOL18-9 nucleic acids, polypeptides, 
antibodies, and other compositions of the present invention are useful in the treatment 
and/or diagnosis of a variety of diseases and pathologies, including by way of nonlimiting 
example, those involving disorders characterized by altered cell shape, motility, and 
apoptosis, e.g. cancer and ischemic injury. 

MOL20 

MOL20 encodes two proteins related to the chemokine receptor family which are 
discussed below. The disclosed proteins have been named MOL20 and MOL20. 

MOL20a 

A MOL20a sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the chemokine receptor family of proteins. A MOL20 
nucleic acid was identified on human chromosome 1 . A MOL20 nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 20A. The disclosed nucleic 
acid (SEQ ID NO:201) is 1,1 19 nucleotides in length and contains an open reading frame 
(ORF) that begins with an ATG initiation codon at nucleotides 1-3 and ends with a TGA 
stop codon at nucleotides 1,1 17-1,1 19. The representative ORF encodes a 372 amino acid 
polypeptide (SEQ ID NO:202) with a predicted molecular weight of 42,793.9 Da. PSORT 
analysis of a MOL20 polypeptide predicts a plasma membrane protein with a certainty of 
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0.6400. SIGN ALP analysis suggests the presence of a signal peptide with the most likely 
cleavage site occuring between positions 47 and 48 of SEQ ID NO.: 202. 
TABLE 20A. 

ATGGAGCACACGCACGCCCACCTCGCAGCCAACAGCTCGCTGTCTTGGTGGTC 
5 CCCCGGCTCGGCCTGCGGCTTGGGTTTCGTGCCCGTGGTCTACTACAGCCTCTT 
GCTGTGCCTCGGTTTACCAGCAAATATCTTGACAGTGATCATCCTCTCCCAGCT 
GGTGGCAAGAAGACAGAAGTCCTCCTACAACTATCTCTTGGCACTCGCTGCTG 
CCGACATCTTGGTCCTCTTTTTCATAGTGTTTGTGGACTTCCTGTTGGAAGATT 
TCATCTTGAACATGCAGATGCCTCAGGTCCCCGACAAGATCATAGAAGTGCTG 

10 GAATTCTCATCCATCCACACCTCCATATGGATTACTGTACCGTTAACCATTGAC 
AGGTATATCGCTGTCTGCCACCCGCTCAAGTACCACACGGTCTCATACCCAGC 
CCGCACCCGGAAAGTCATTGTAAGTGTTTACATCACCTGCTTCCTGACCAGCA 
TCCCCTATTACTGGTGGCCCAACATCTGGACTGAAGACTACATCAGCACCTCT 
GTGCATCACGTCCTCATCTGGATCCACTGCTTCACCGTCTACCTGGTGCCCTGC 

1 5 TCCATCTTCTTCATCTTGAACTCAATCATTGTGTACAAGCTC 

AGGAGGAAGAGCAATTTTCGTCTCCGTGGCTACTCCACGGGGAAGACCACCG 
CCATCTTGTTCACCATTACCTCCATCTTTGCCACACTTTGGGCCCCCCGCATCA 
TCATGATTCTTTACCACCTCTATGGGGCGCCCATCCAGAACCGCTGGCTGGTA 
CACATCATGTCCGACATTGCCAACATGCTAGCCCTTCTGAACACAGCCATCAA 

20 CTTCTTCCTCTACTGCTTCATCAGCAAGCGGTTCCGCACCATGGCAGCCGCCAC 
GCTCAAGGCTTTCTTCAAGTGCCAGAAGCAACCTGTACAGTTCTACACCAATC 
ATAACTTTTCCATAACAAGTAGCCCCTGGATCTCGCCGGCAAACTCACACTGC 
ATCAAGATGCTGGTGTACCAGTATGACAAAAATGGAAAACCTATAAAAAGTC 
GTAATGACAGCAAAAGCTCCTACCAGTTTGAAGATGCCATTGGAGCTTGTGTC 

25 ATCATCCTGTGA (SEQ ID NO.: 201) 

MEHTHAHLAANSSLSWWSPGSACGLGFVPWYYSLLLCLGLPANILTVIILSQLVA 
RRQKSSYNYLLALAAADILVLFFIVFVDFLLEDFILNMQMPQVPDKIIEVLEFSSIHT 
SIWITVPLTIDRYIAVCHPLKYHTVSYPARTRKVIVSVYITCFLTSIPYYWWPNIWT 
30 EDYISTSVHHVLIWIHCFTVYLVPCSIFFILNSIIVYKLRRKSNFRLRGYSTGKTTAIL 
FTITSIFATLWAPRIIMILYHLYGAPIQNRWLVHIMSDIANMLALLNTAINFFLYCFI 
SKRFRTMAAATLKAFFKCQKQPVQFYTNHNFSITSSPWISPANSHCIKMLVYQYD 
KNGKPIKSRNDSKSSYQFEDAIGACVIIL (SEQ ID NO.: 202) 

35 A MOL20 polypeptide has homology (29% identity, 5 1 % similarity) with a human 

chemokine receptor type I (HCRl; SwissProt Accession No.: P32246), as is shown in 
Table 20B. 

TABLE 20B. 

40 MOL20: 22 ACGLGFVPVVYYSLLLCLGLPANIIiTVIILSQLVARRQKSSYNYLLMAAADILVLFFIV 81 

II +1+1 11+ +11 III I++I I + +1 III II +1+1 II + 

HCRl: 31 AFGAQLLPPLY - SLVFVIGLVGNI LWLVLVQYKRLKNMTS I - YLLNLA1 SDLLFLFTLP 88 

MOL20: 82 F-VDFLL-EDFILNMQMPQVPDKIIEVLEFSSIHTSIWITVPLTIDRYIAVCHP I«KY 137 

45 | + | + | + |++ I 11+ ++ +++ 1+ + IIIIII+I+ I 1+ 

HCRl: 89 FW I D YKLKDDWVFGDAMC KILSGFYYTGLYSEIFFIILLTIDRYIAIVHAVFALRA 144 

MOL20: 138 HTVSYPARTRKVIVSVYITCFLTSIP- YYWWPNIWTEDYISTSVH- -HVLI - -W 18S 

II++ I +1 ++ I 11+11+ I + + l+l I + I 
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HCRl: 145 RTVTFGVITSII IWALAI LASMPGLYFSKTQWEFTHHTCSLHFPHESLREWKLFQAL 201 

MOL20: 187 -IHCFTVYLVPCSIFFILNSIIVYKLRRKSNFRLRGYSTGKTTAILFTITSIFATLWAPR 244 

++ I + I I + I +1+ I 1+ I + I ++I I II II 

5 HCRl: 202 KLNLFGLVL- PLLVMIICYTGIIKILLRRPNEK KSKAVRLIFVIMIIFFLFWTPY 255 

MOL20:245 IIMILYHLYGAPI QNRWLVHIMSDIANMLALIiNTAINFFLYCFISKRFR 294 (SEQ ID 

NO. : 239) 

+ II + l + l I + + ++I + +1 +1 1+ +111 

10 HCRl: 256 NLT I L I S VFQDFLFTHECEQSRHL - DLAVQVTEV I AYTHCCVNP VI YAFVGERFR 309 (SEQ ID 
NO. : 240) 

Where | indicates identity and + indicates similarity. 
MOL20b 

15 

A MOL20b sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide (also referred to as GM_38019075_A_Cura_348) related to the 
chemokine receptor family of proteins. A MOL20b nucleic acid and its encoded 
polypeptide includes the sequences shown in Table 20C. The disclosed nucleic acid (SEQ 
20 ID NO:3 10) is 957 nucleotides in length and contains an open reading frame (ORF) that 
begins with an ATG initiation codon at nucleotides 1-3 and ends with a TGA stop codon 
at nucleotides 955-957. The representative ORF encodes a 372 amino acid polypeptide 
(SEQIDNO:311). 

Table 20C 

25 ATGAGCACACCAGGTTTTGCAGCAAATATCTTGAC^ 

CTACAACTATCTCTTGGCACTCGCTGCTGCCGACATCTT^ 

ATTTCATCTTGAACATGCAGATGCCTCAGGTC 

ATATGGATTACTGTACCGTTAACCATTGACAGGTATATCGC^ 

AGCCCGCACCCGGAAAGTCATTGTAAGTGTTTACATC^ 
30. TCTGGACTGAAGACTACATCAGCACCTCTGTGCATCACGTC 
• TGCTCCATCTTCTTCATCTTC 

CACGGGGAAGACCACCGCCATCTTGTTCACCAT^ 

TTTACCACCTCTATGGGGCGCCCATCC^GAACCGCTGGCTG 

CTGAACACAGCCATCAACTTCTTCCTCTACTGCTTCATCAGCAAGCGGTTCCGCACCATG 
35 TTTCTTCAAGTGCCAGAAGCAACCTGTACAGTTCTACACCAATCATAACTTTTCCATAA 

CGGCAAACTCACACTGCATCAAGATGCTGGTGTACCAGTATGACAAAAATGGAAAACCTATAAAAG 
(SEQ ID NO: 310) 

MSTPGFAANILTVIILSQLVARRQKSSYWLLALAAADILVLFFIVFVDFLLEDFILN 
MQMPQVPDKJIEVLEFSSIHTSIWITTVnPLTIDRYI^ 
40 VYITCFLTSIPYYWWPMWTEDYISTSVHHVLIWmCFTVYLVPCSffFILNSnVYKL 
RRKSNFRLRGYSTGKTTAILFTITSIFATLW^ 
IANMLALLNTAmFFLYCFISKRFRTMAAATLKA^ 
. WISPANSHCIKMLVYQYDKNGKPIKVSP (SEQ ID NO:3 1 1) 



45 MOL21 

A MOL21 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the chemokine receptor family of proteins. A MOL21 
nucleic acid was identified on human chromosome 1. A MOL21 nucleic acid and its 
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encoded polypeptide includes the sequences shown in Table 21 A. The disclosed nucleic 

acid (SEQ ID NO:203) is 1,343 nucleotides in length and contains an open reading frame 

(ORF) that begins with an ATG initiation codon at nucleotides 2-4 and ends with a TGA 

stop codon at nucleotides 1.061-1,063. The representative ORF encodes a 353 amino acid 

5 polypeptide (SEQ ID NO:204). PSORT analysis of a MOL2 1 polypeptide predicts a 

plasma membrane protein with a certainty of 0.6400. SIGN ALP analysis suggests the 

presence of a signal peptide with the most likely cleavage site occuring between positions 

47 and 48 of SEQ ID NO.: 204. Putative untranslated regions upstream and downstream of 

the ORF are underlined in SEQ ID NO.: 203. 

10 TABLE 21A. 

TATGGAGCACACGCACGCCCACCTCGCAGCCAACAGCTCGCTGTCTTGGTGGT 
CCCCCGGCTCGGCCTGCGGCTTGGGTTTCGTGCCCGTGGTCTACTACAGCCTCT 
TGCTGTGCCTCGGTTTACCAGCAAATATCTTGACAGTGATCATCCTCTCCCAGC 
TGGTGGCAAGAAGACAGAAGTCCTCCTACAACTATCTCTTGGCACTCGCTGCT 

1 5 GCCGACATCTTGGTCCTCTTTTTCATAGTGTTTGTGGACTTCCTGTTGGAAGAT 
TTCATCTTGAACATGCAGATGCCTCAGGTCCCCGACAAGATCATAGAAGTGCT 
GGAATTCTCATCCATCCACACCTCCATATGGATTACTGTACCGTTAACCATTGA 
CAGGTATATCACTGTCTGCCACCCGCTCAAGTACCACACGGTCTCATACCCAG 
CCCGCACCCGGAAAGTCATTGTAAGTGTTTACATCACCTGCTTCCTGACCAGC 

20 ATCCCCTATTACTGGTGGCCCAACATCTGGACTGAAGACTACATCAGCACCTC 
TGTGCATCACGTCCTCATCTGGATCCACTGCTTCACCGTCTACCTGGTGCCCTG 
CTCCATCTTCTTCATCTTGAACTCAATCATTGTGTACAAGCTCAGGAGGAAGA 
GCAATTTTCGTCTCCGTGGCTACTCCACGGGGAAGACCACCGCCATCTTGTTC 
ACCATTACCTCCATCTTTGCCACACTTTGGGCCCCCCGCATCATCATGATTCTT 

25 TACCACCTCTATGGGGCGCCCATCCAGAACCGCTGGCTGGTACACATCATGTC 
CGACATTGCCAACATGCTAGCCCTTCTGAACACAGCCATCAACTTCTTCCTCTA 
CTGCTTCATCAGCAAGCGGTTCCGCACCATGGCAGCCGCCACGCTCAAGGCTT 
TCTTCAAGTGCCAGAAGCAACCTGTACAGTTCTACACCAATCATAACTTTTCC 
ATAACAAGTAGCCCCTGGATCTCGCCGGCAAACTCACACTGCATCAAGATGCT 

30 GGTGTACCAGTATGACAAAAATGGAAAACCTATAAAAGTATCCCCGTGATJC 
CATAGGTGTGGCAACTACTGCCTCTGTCTAATCCATTTCCAGATGGGAAGGTG 
TCCCATCCTATGGCTGAGCAGCTCTCCTTAAGAGTGCTAATCCGATTTCCTGTC 
TCCCGCAGACTGGGCAATTCTCAGACTGGTAGATGAGAAGAGATGGAAGAGA 
AGAAAGGAGAGCATGAAGCTTGTTTTTACTTATGCATTTATTTCCACAGAGTC 

35 GTAATGACAGCAAAAGCTCCTACCAGTTTGAAGATGCCATTGGAGCTTGTGTC 
ATCATCCTGTGA (SEQ ID NO.: 203) 

MEHTHAHLAANSSLSWWSPGSACGLGFVPWYYSLLLCLGLPAMLTVIILSQLVA 
RRQKSSYNYLLALAAADILVLFFIVFVDFLLEDFILNMQMPQVPDKIIEVLEFSSIHT 
40 SIWITVPLTIDRYITVCHPLKYHTVSYPARTRKVIVSVYITCFLTSIPYYWWPNIWTE 
DYISTSVHHVLIWIHCFWYLVPCSIFFILNSnVYKLRRKSNFRLRGYSTGKTTAILF 
TITSIFATL 

WAPWMILYHLYGAPIQNRWLVHIMSDL^NMLALLNTAINFFLYCFISKRFRTMA 
AATLKAFFKCQKQPVQFYTNHNFSITSSPWISPANSHCIKMLVYQYDKNGKPIKVS 
45 P (SEQ ID NO.: 204) 
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A MOL21 polypeptide has homology (29% identity, 51% similarity) with a human 
chemokine receptor type I (HCR1; SwissProt Accession No.: P32246). MOL21 also has a 
high degree of homology (99% identity) with a MOL20 polypeptide, as is shown in Table 
2 IB. Expression profiling of a MOL21 nucleic acid is described in Example 6. 

TABLE 21B. 

M0L21: 1 MEHTHAHLAANSSLSWWSPGSACGLGFVPVVYYSLLLCLGLPANILTVIILSQLVARRQK 60 

IIIIIIIIIIIIIIIMIIIIIIIIIIIMintllllllllllMIIIIIIIIIIIIII 

MOL20: 1 MEHTHAHLAANSSLSWWSPGSACGLGFVPVVYYSIjLLCLGLPANILTVIILSQLVARRQK 60 
M0L21: 61 SSYNYLLAIAAADILVLFFIVF^ 120 

llllllllllllllllllllll IIIIIIIIMIIIIII IIIIIMMIIIIMIIIIIll 

MOL20: 61 SS YNYLLALAAAD ILVLFF I VFVDFLLEDF I LNMQMPQVPDKI I EVLEFSS IHTS I WITV 120 
MOL21: 121 PLTIDRyiTVCHPLKYHTVSYPARTRKVIVSVYITCFLTSIPYYWWPNIWTEDYISTSVH 180 

llllllll MIMIIIIIIIIIIIMMIIIIIIMIIMIIIIIIIIIIIIIIIIIII 

MOL20: 121 PLTIDRYIAVCHPLKYHTVSYPARTRKVIVSVYITCFLTSIPYYWWPNIWTEDYISTSVH 180 

MOL21: 181 HVLIWIHCFTVYLVPCSIFFILNSIIVYKLRRKSNFRLRGYSTGKTTATLFTITSIFATL 240 

II II I Mill III III III I I III II I I II I I III I I II III III III I I III llllll I 
MOL20: 181 HVLI W IHCFTVYLVPCS I FFI LNS 1 1 VYKLRRKSNFRLRGYSTGKTTAILFTITS I FATL 240 

MOL21: 241 WAPR I IMI LYHLYGAP I QNRWLVH I MSD I ANMLALLNTAINFFLYCF I S KRFRTMAAATL 300 

II II I II III I II 111 I II 1 1 II II II ! II III Mi 1 1 MM II I II 1 1 M II 1 1 1 !M I 

MOL20: 241 WAPRIIMILYHLYGAPIQNRWLVHIMSDIANMLALIjNTAINFFLYCFISKRFRTMAAATL 300 

MOL21: 301 KAFFKCQKQP VQFYTNHNFS I TSS PWI S PANSHC I KMLVYQYDKNGKP I K 350 (SEQ ID NO.: 
241) 

I M 1 1 Mill I Mill III Ml I II 1 1 1 II I II II 1 1 II III Ml III 1 1 

MOL20: 301 KAFFKCQKQPVQFYTNHNFSITSSPWISPANSHCIKMLVYQYDKNGKPIK 350 (SEQ ID NO . : 
242) 

Where | indicates identity. 

Chemokine receptors are G protein-coupled receptors that mediate migration and 
activation of leukocytes as an important part of a protective immune response to injury 
and infection (See Rojo et al 9 1999 Biol. Res. 32:263). In addition, chemokine receptors 
are used by HIV-1 to infect CD4 positive cells. The structural bases of chemokine receptor 
recognition and signal transduction are currently being investigated. High-resolution X-ray 
diffraction and NMR spectroscopy of chemokines indicate that all these peptides exhibit a 
common folding pattern, in spite of its low degree of primary-sequence homology. 
Chemokines' functional motifs have been identified by mutagenesis studies, and a possible 
mechanism for receptor recognition and activation is proposed, but high-resolution 
structure data of chemokine receptors is not yet available. Studies with receptor chimeras 
have identified the putative extracellular domains as the major selectivity determinants. 
Single-amino acid substitutions in the extracellular domains produce profound changes in 
receptor specificity, suggesting that motifs in these domains operate as a restrictive barrier 
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to a common activation motif. Similarly HIV-1 usage of chemokine receptors involve 
interaction of one or more extracellular domains of the receptor with conserved and 
variable domains on the viral envelope protein gp 120, indicating a highly complex 
interaction. Elucidating the structural requirements for receptor interaction with 
5 chemokines and with HIV-1 will provide important insights into understanding the 
mechanisms of chemokine recognition and receptor activation. In addition, this 
information can greatly facilitate the design of effective immunomodulatory and anti-HTV- 
1 therapeutic agents. 

Chemokines are a superfamily of small cytokine-like molecules which have been 
10 described primarily on the basis of their ability to mediate the migration of various cell 
types, particularly those of lymphoid origin (See Zlotnick A, et.al; 1999, Crit Rev 
Immunol 19:1). The receptors for these molecules are all seven-transmembrane domain G 
protein-coupled receptors that have historically been excellent targets for small-molecule 
drugs. This fact, coupled with the advent of large-scale DNA database mining and the 
1 5 recognition that chemokine receptors are also coreceptors for HIV, has driven discovery in 
this field at a tremendous rate. This process has included not just an expansion of the 
number of known chemokines and chemokine receptors, but also a greater appreciation for 
the variety of functions that chemokines are involved in. 

Chemokines and chemokine receptors have emerged as crucial factors controlling 
20 the development and function of leukocytes (See Pelchen-Matthews A, et.al ; 1999, 

Immunol Rev. 168:33). Recent studies have indicated that, in addition to these essential 
roles, both chemokines and chemokine receptors play critical roles in viral. infection and 
replication. Not only are chemokine receptors key components of the receptor/fusion 
complexes of primate immunodeficiency viruses, but chemokines can also influence virus 
25 entry and infection. Many viruses, in particular herpesviruses, encode chemokines and 
chemokine receptors that influence the replication of both the parent virus and other 
unrelated viruses. The cell surface expression of the chemokine receptors is regulated 
through their interaction with membrane trafficking pathways. Ligands induce receptor 
internalization and downmodulation through endocytosis, and recycling is regulated 
30 within endosomes. Part of the mechanism through which chemokines protect cells from 
HIV infection is through ligand-induced internalization of the specific chemokine receptor 
co-receptors. In addition, mechanisms may exist to regulate the trafficking of newly 
synthesized receptors to the cell surface. . 
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Eosinophils play a central role in the pathophysiology of allergic disease (See 
Simon L, et al, 2000, Immunol Cell Biol 78:415). The mechanisms that regulate 
eosinophil migration are complex; however, chemokines and cytokines produced in both 
the early and late phases of the asthmatic response appear to cooperate in eosinophil 
5 recruitment. In particular, there exists a unique synergy between eotaxin and IL-5. The 
role of chemokine/cytokine cooperativity has. been investigated in the extracellular matrix, 
adhesion molecule/integrin interactions, receptor polarization and aggregation and the 
convergence and divergence of intracellular signalling pathways. Understanding the 
mechanisms whereby eosinophils migrate will allow the development of specific 
10 therapeutic strategies aimed at attenuating specific components of the allergic response. 

New information about the role of tissue inflammation in the pathogenesis of 
multiple sclerosis (MS) has driven a search for effective and specific therapeutics that 
address leukocyte trafficking (See Ransohoff RM, et.ah\ 2000, Expert Opin Investig 
Drugs 9:1079). These developments in understanding MS are complemented by advances 
15 in clarifying the molecular mechanisms of leukocyte extravasation and providing the 
knowledge base needed to modulate tissue inflammation. Of particular interest are the 
chemokines and their receptors. Chemokines constitute a large family of chemoattractant 
peptides that regulate the vast spectrum of leukocyte migration events 

20 MOL20 and MOL21 represent a new subfamily of the chemokine family of 

proteins. MOL20-21 are useful in determining changes in expression of genes contained 
within the chemokine protein family. MOL20-21 satisfy a need in the art by providing 
new diagnostic or therapeutic compositions useful in the treatment of disorders associated 
with alterations in the expression of members of the chemokine-associated protein family 

25 of proteins. MOL20-21 nucleic acids, polypeptides, antibodies, and other compositions of 
the present invention are useful in the treatment and/or diagnosis of a variety of diseases 
and pathologies, including by way of nonlimiting example, those involving disorders 
characterized by altered response to pathogens, e.g. HIV and hepatitis, and neuroepithelial 
disorders, e.g. dysplasia, carcinoma, and injury resulting from trauma and surgery. 

30 The invention further includes a method of using antibodies that are specific for a 

MOL20 and 21 polypeptide to treat a disease. The method includes treating a patient with 
an effective amount of the antibody to block the mechamisn of their pathology. 
Pathologies that are blocked by the use of MOL20 and 21 antibodies include metastatic 
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potential and invasion in kidney and gastric tumors; cell growth and cell survival in colon, 
breast, liver and gastric tumors; cell growth and cell survival in colon, breast, liver and 
gastric tumors; metastasis in breast and brain tumors; metastasis and chemotherapy 
resistance in colon, gastric, ovarian and lung tumors; and angiogenesis and tumor growth 
in liver cancer. 



MOL22 

A MOL22 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the carboxypeptidase family of proteins. A MOL22 
nucleic acid and its encoded polypeptide includes the sequences shown in Table 22A. The 
disclosed nucleic acid (SEQ ID NO:205) is 2,392 nucleotides in length and contains an 
open reading frame (ORF) that begins with an ATG initiation codon at nucleotides 233- 
235 and ends with a TGA stop codon at nucleotides 2,283-2,185. The representative ORF 
encodes a 650 amino acid polypeptide (SEQ ID NO:206) with a predicted molecular 
weight of 74,326.3 Da. PSORT analysis of a MOL22 polypeptide predicts a mitochondrial 
matrix localization with a certainty of 0.4513. SIGNALP analysis suggests the lack of a 
signal peptide. 

TABLE 22A. 

TCGGCGCGAGGATTCAGTGGATGAAGAGTACTTATTGCTAGAATGTTCTTCCTCATATGAACTTGACAACGTTCTGCTCT 

CTAATTCCATTTATTTAGCTGTTTCGAATTGATGAGGATGCAGCGAGGAGCTGCCATCTGTGAAATGGGCCCTCACCAGA 

CTCCGAATCTGCCAGTATCTTGCTCTTGGGACTTCC^GCCTCCGGAACTGTAAACACAGCAACAAAAAAGTTA TGAGAAC 

CAAGAGCTCTGAGAAGGCTGCCAACGATGATCACAGTGTCCGTGTGGCCC 

TTGGTCTGGAAACCTTAAAAATCACAGACTTCCAGCTCCATGCCT 

GGGAGACTCAACATCCAGGCGGGCATTAATGAAAATGATTT^ 

GCAGTGGATTGAAGTGGATGCTCGGCGCCTGACCAGATTCAC^ 

GTGACTGGGTGACATCCTATAAGGTCATGGTGAGC^TGAC^ 

ATGATATTTGAGGGAAACAGTGAGAAGGAGATCCCTGTTCTO^TGAGCTACCCGTCCCCATGGTGGCCCGCTACATCCG 
CATAAACCCTCAGTCCTGGTTTGATAATGGGAGCATCTGCATGAGAATGGAGATCCTGGGCTGCCCACTGCCAGATCCTA 
ATAATTATTATCACCGCCGGAACGAGATGACCACCACTGATG 
CAGGTACAGTTGATGAAAGTTGTGAATGAAATGTGTCCCA 

CCTGAAGCTGTATGCTGTGGAGATCTCAGATCACCCTGGGGAGCATGAAGTCGGTGAGCCCGAGTTCCACTACATCGCGG 

GGGCCCACGGC^TGAGGTGCTGGGCCGGGAGCTGCTGCTGCTGCTGGTGCAGTTCGTGTGTCAGGAGTACTTGGCCCGG 

AATGCGCGCATCGTCCACCTGGTGGAGGAGACGCGGATTCACGTCCTCCCCTCCCTCAACCCCGATGGCTACGAGAAGGC 

CTACGAAGGGGGCTCGGAGCTGGGAGGCTGGTCCCTGGGACGCTGGA 

CTGATTTAAACACGCTGCTCTGGGAGGCAGAGGATCGAC^ 

CCTGAGTGGTTTCTGTCGGAAAATGCCACGGTGGTGGCTC 

TTTTGTGCTGGGCGGCAACCTGCAGGGCGGCGAGCTGGTGGTGGCGTACCCCTACGACCTGGTGCGGTCCCCCTGGAAGA 

CGCAGGAACACACCCCCACCCCCGACGACCACGTGTTCCGCTGGCTGGCCTACTCCTATGCCTCCA 

ACAGACGCCCGGAGGAGGGTGTGCCACACGGAGGACTTCCAAAAG 

CGTC^CTGGAAGTCTGAACGATTTCAGCTACCTTC^TACAAACTGCTTCGAACTGTCCAT 
ACCCACATGAGAGCGAGCTGCCCGAGGAGTGGGAGAATA^ 

GGCATTAAAGGCTTGGTGAGAGATTCACATGGAAAAGGAATCCCAAACGCCATTATCTCCGTAGAAG 

CATCCGAAC^GCCAACGATGGGGATTACTGGCGCCTCCTGAAC^ 

TCACTGCATCCACCAAGAACTGTATGGTTGGCTATC 

ATGGCGAGGATCCGAGAGATCATGGAGAAGTTTGGGAAGCAGCCCGTCAGCCTGCCA 

GCGGAAGAGACGACAGCGTGGG TGACCCTCCTGGGCCCTTGAGACTTO 

AGTAGCTCCATAGTGGACTCACTCACTGTTGTTTCCTCT 

CAGGTCCCAAAAGGGAAGGCTGGAGGCTGAGGCTGTTTTCTTTTCTTTGTTCCCATTTATCCAAATAACTTG (SEQ ID 
NO. : 205) 
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10 



MRTKSSEKAANDDHSWVAREDWESCPPLGLETLKITDFQLHASTVKRYGLGAHRGRI^ 
DLQQWIEVDARRLTRFTGVITQGRNSLWLSDWVTSYKVMVSND^ 

yiRINPQSWFDNGSICMRMEILGCPLPDPNNYYHRWffiMTTTDDLDFKHHNYKEMRQVQLMKVVNEM 

HQGLKLYAVEISDHPGEHEVGEPEFHYIAGAHGNEVLGRELLLLLVQFVCQEYLARNARIVHLVEEraiHVLPSLNPDGY 

EKAYEGGSELGGWSLGRWTHDGIDINNNFPDLNTLLWEAEDRQNVPRKVPNHYIAI PEWFLSENATWAAETRAVIAWME 

KIPFVLGGNLQGGELVVAYPYDLWSPWKTQEHTPTPDDHVFRWIAYSYASTHRLMTDARRRVCHTEDFQKEEGTVNGAS 

WHTVAGSLNDFSYLHTNCFELSIWGCDKYPHESQLPEEWEaWIRESLIVFMEQVHRGIKGIjVRDSHGKGIPNAIISVEGI 

NHDIRTANIX3DYWRLLNPGEYVVTAKAEGFTASTKNCWGYDMGATRCDFTLSKTNMARI 

LRGRKRRQRG (SEQ ID NO. : 206) 



15 



A MOL22 polypeptide has a high degree of homology (99% identity, 99% 
similarity) with a human membrane-bound protein PRO 13 10 polypeptide (PI 3 10; PatP 
Accession No.: Y66645), as is shown in Table 22B. Also, a MOL22 polypeptide has a 
high degree of homology (94% identity, 97% similarity) with a human lung tumor-specific 
antigen polypeptide (HLTA; PatP Accession No.: B44409), as is shown in Table 22C. 



TABLE 22B 
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30 



35 
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45 
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55 
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MOL22 : 


212 


P1310 : 


103 


MOL22 : 


392 


P1310 : 


163 


MOL22 : 


572 


P1310: 


223 


MOL22 : 


752 


P1310: 


283 


MOL22 : 


932 


P1310: 


341 


MOL22 : 


1112 


P1310: 


401 


MOL22: 


1292 


P1310: 


461 


MOL22: 


1472 


P1310: 


520 


MOL22 : 


1652 


P1310: 


580 


MOL22 : 


1832 


P1310: 


640 


MOL22: 


2012 


ID NO . : 


243) 



KHSNKKVMRTKSSEKAANDDHSVRVAREDVRESCPPLGLETLKITDFQLHASTVKRYGLG 3 91 

I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I 
KHSNKKVMRTKSSEKAANDDHSVRVAREDVRESCPPLGLETLKITDFQLHASTVKRYGLG 162 

AHRGRLNI QAGINENDFYDGAWCAGRNDLQQWI EVDARRLTRFTGVITQGRNSLWLSDWV 571 

I ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 

AHRGRLNI QAG I NENDFYDGAWCAGRNDLQQW I EVDARRLTRFTGVITQGRNSLWLSDWV 222 
TSYKVMVSNDSHTWVTVKNGSGDMIFEGNSEKEIPVI^ELPVPMVARYIRINPQSWFDNG 751 

I IMM I II II I MM II 1 1 II I II III II II 111 II III II III II III) III II I II I 

TSYKVMVSNDSHTWVTVKNGSGDMIFEGNSEKEIPVLNELPVPMVARYIRINPQSWFDNG 282 
S I CMRME I LGCPLPDPNNYYHRRNEMTTTDDLDFKHHNYKEMRQVQLMKVVNEMCPNI TR 931 

I J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IMMMMIM1! 

S I CMRME ILGCPLPDPNNYYHRRNEMTTTDDLDFKHHNYKEMRQ - - LMKWNEMCPNITR 340 • 
IYNIGKSHQGLKLYAVEISDHPGEHEVGEPEFHYIAGAHGNEVLGRELLLLLVQFVCQEY 1111 

II I i Mill M 1 M MIIIMill 1 II 1 1 Mil I II I II I IIMMI 1 1 lllllll M M 

lYNIGKSHQGLKLYAVEISDHPGEHEVGEPEFHYIAGAHGNEVLGRELIiLLLVQFVCQEY 400 



LARNARIVHLVEETRIHVLPSLNPDGYEKAYEGGSELGGWSLGRWTHDGIDINNNFPDLN 

1 i M 1 1 1 1 1 i 1 1 1 1 1 1 !l 11 1 1 1 1 M 1 1 i 1 1 1 1 1 1 1 1 1 i 1 1 i 1 1 1 1 1 M M I i 1 1 1 1 1 1 1 

LARNAR1VHLVEETRIHVLPSLNPDGYEKAYEGGSELGGWSLGRWTHDGIDINNNFPDLN 



1291 



460 



TIjLWEAEDRQNVPRKVPNHYIAIPEWFLSENATWAAE 1471 

llllllllllllllllllllllllllllllllll lllllllllllllllllllllllll 

TLLWEAEDRQNVPRKVPNHYIAIPEWFLSENATV-AAETRAVIAWMEKIPFVLGGNLQGG 519 

EL WAYP YDLVRS PWKTQEHTPTPDDHVFRWLAYS YAS THRLMTDARRRVCHTEDFQKEE 1651 

1 1 II M M Ml I II MMII MM I III II MM lllllllllllllllllllllllll I 

ELWAYP YDLVRS PWKTQEHTPTPDDHVFRWLAYSYAS THRLMTDARRRVCHTEDFQKEE 579 

GTVNGASWHTVAGSLNDFSYLHTNCFELSIYVGCDKYPHESQLPEEWENNRESLIVFMEQ 1831 

1 1 1 1 1 1 ! 1 i 1 1 1 i 1 1 1 1 1 1 1 i 1 1 1 1 M 1 1 1 1 1 1 1 1 1 II 1 1 1 1 i ! 1 1 1 1 1 M M ! 1 1 1 ) j I 

GTVNGASWHTVAGSLNDFSYLHTNCFELSIYVGCDK^ 639 



IIIIMIMIIIIIIIMIIIIIIIIIMIIIIIIIMIIIIIIIIIIIIIillll 
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1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 M 1 1 1 1 1 1 1 1 f 1 1 M I M M f I i 1 1 M 1 1 1 ) I 

P1310: 700 TKNCMVGYDMGATRCDFTLSKTNMARIREIMEKFGKQPVSLPARRLKLRGRKRRQRG 756 (SEQ 
ID NO. : 244) 

Where | indicates identity and + indicates similarity. 
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!MRQ- -LMKVVNEMCPNITRIYNIGKSHQGLKLYAVEISDHPGEHEVG 118 



I M M I III 1 1 MIIIMMM + Mill MINI MIMIIMMMIMI 



III lllllll IIIIIIIIIIIMIIIIIMIIIIIMI IIIIIIIIIIMIIII 



Mini i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1+1 1 1 i ii Mil ii i ii 



ii 



IMIIMIIIIII IIMIMIIMIIMMIMIIMIIIMI 



1 1 1 1 1 1 1 1 1 1 1 l + l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 l + l 



II IMIIIM 



1 1 1 1 1 1 - 1 1 1 M 1 1 1 i I i 1 1 ! 1 . MINI IMIMIMMIIIIIMIMIMIM 

HD I RTAS DGD YWRLLNPGE YWTAKAEG F I TSTKNCMVGYDMGATRCDFTLTKTNLARIR 477 

EIMEKFGKQPVSLPARRLKLRGRKRRQRG 2182 (SEQ ID NO.: 245) 
Mil IIIIIIIIMIIIIIIIIMIII 

EIMETFGKQPVSLPSRRLKLRGRKRRQRG 506 (SEQ ID NO. : 246) 

Where | indicates identity and + indicates similarity. 

Carboxypeptidase-like proteins are important in cell differentiation. Layne and co- 
workers found that the aortic carboxypeptidase-like protein, a novel protein with discoidin 
and carboxypeptidase-like domains, is up-regulated during vascular smooth muscle cell 
differentiation. Phenotypic modulation of vascular smooth muscle cells plays an important 
role in the pathogenesis of arteriosclerosis. In a screen of proteins expressed in human 
aortic smooth muscle cells, they identified a novel gene product designated aortic 
carboxypeptidase-like protein (ACLP). The approximately 4-kilobase human cDNA and 
its mouse homologue encode 1158 and 1 128 amino acid proteins, respectively, that are 
85% identical. ACLP is a nonnuclear protein that contains a signal peptide, a lysine- and 
proline-rich 1 1 -amino acid repeating motif, a discoidin-like domain, and a C-terminal 
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domain with 39% identity to carboxypeptidase E. By Western blot analysis and in situ 
hybridization, Layne et al. detected abundant ACLP expression in the adult aorta. ACLP 
was expressed predominantly in the smooth muscle cells of the adult mouse aorta but not 
in the adventitia or in several other tissues. In cultured mouse aortic smooth muscle cells, 
5 ACLP mRNA and protein were up-regulated 2-3-fold after serum starvation. Using a 

recently developed neural crest cell to smooth muscle cell in vitro differentiation system, 
Layne and co-workers found that ACLP mRNA and protein were not expressed in neural 
crest cells but were up-regulated dramatically with the differentiation of these cells. These 
results indicate that ACLP may play a role in differentiated vascular smooth muscle cells 

10 (See Layne etal, 1998, J Biol Chem 273:15654). 

MOL22 represents a ne w member of the carboxypeptidase family of proteins. 
MOL22 is useful in determining changes in expression of genes contained within the 
carboxypeptidase protein family. MOL22 satisfies a need in the art by providing new 
diagnostic or therapeutic compositions useful in the treatment of disorders associated with 

1 5 alterations in the expression of members of the carboxypeptidase-associated protein family 
of proteins. MOL22 nucleic acids, polypeptides, antibodies, and other compositions of the 
present invention are useful in the treatment and/or diagnosis of a variety of diseases and 
pathologies, including by way of nonlimiting example, those involving disorders of 
vascular smooth muscle cell differentiation, e.g. heart failure, atherosclerosis, 

20 hypertension and stroke. 



MOLX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
MOLX polypeptides or biologically active portions thereof. Also included in the 

25 invention are nucleic acid fragments sufficient for use as hybridization probes to identify 
MOLX-encoding nucleic acids (e.g., MOLX mRNAs) and fragments for use as PGR 
primers for the amplification and/or mutation of MOLX nucleic acid molecules. As used 
herein, the term "nucleic acid molecule" is intended to include DNA molecules {e.g., 
cDNA or genomic DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA 

30 generated using nucleotide analogs, and derivatives, fragments and homologs thereof. The 
nucleic acid molecule may be single-stranded or double-stranded, but preferably is 
comprised double-stranded DNA. 
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An MOLX nucleic acid can encode a mature MOLX polypeptide. As used herein, 
a "mature" form of a polypeptide or protein disclosed in the present invention is the 
product of a naturally occurring polypeptide or precursor form or proprotein. The 
naturally occurring polypeptide, precursor or proprotein includes, by way of nonlimiting 
5 example, the full-length gene product, encoded by the corresponding gene. Alternatively, 
it may be defined as the polypeptide, precursor or proprotein encoded by an ORF 
described herein. The product "mature" form arises, again by way of nonlimiting 
example, as a result of one or more naturally occurring processing steps as they may take 
place within the cell, or host cell, in which the gene product arises. Examples of such 

10 processing steps leading to a "mature" form of a polypeptide or protein include the 

cleavage of the N-terminal methionine residue encoded by the initiation codon of an ORF, 
or the proteolytic cleavage of a signal peptide or leader sequence. Thus a mature form 
arising from a precursor polypeptide or protein that has residues 1 to N, where residue 1 is 
the N-terminal methionine, would have residues 2 through N remaining after removal of 

15 the N-terminal methionine. Alternatively, a mature form arising from a precursor 

polypeptide or protein having residues 1 to N, in which an N-terminal signal sequence 
from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein 
may arise from a step of post-translational modification other than a proteolytic cleavage 

20 event. Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 

25 approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, 
and much slower to hybridize than shorter-length oligomer probes. Probes may be single- 
or double-stranded and designed to have specificity in PCR, membrane-based 

30 hybridization technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is 

separated from other nucleic acid molecules which are present in the natural source of the 

nucleic acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally 

flank the nucleic acid (z.e., sequences located at the 5 1 - and S'-termini of the nucleic acid) 
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in the genomic DNA of the organism from which the nucleic acid is derived. For 
example, in various embodiments, the isolated MOLX nucleic acid molecules can contain 
less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which 
naturally flank the nucleic acid molecule in genomic DNA of the cell/tissue from which 
5 the nucleic acid is derived (e.g., brain, heart, liver, spleen, etc.). Moreover, an "isolated" 
nucleic acid molecule, such as a cDNA molecule, can be substantially free of other 
cellular material or culture medium when produced by recombinant techniques, or of 
chemical precursors or other chemicals when chemically synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 

10 nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 
191, 193, 195, 197, 199, 201, 203, and 205, or a complement of this aforementioned 
nucleotide sequence, can be isolated using standard molecular biology techniques and the 

1 5 sequence information provided herein. Using all or a portion of the nucleic acid sequence 
ofSEQIDNOS:l,3,5, 7, 9, 11, 13, 15, 17, 19,21,23, 25, 27, 29, 114, 116, 118, 120, 
123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 
158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 
199, 201, 203, and 205 as a hybridization probe, MOLX molecules can be isolated using 

20 standard hybridization and cloning techniques (e.g., as described in Sambrook, et ah, 
(eds.), Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et al, (eds.), Current 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 
A nucleic acid of the invention can be amplified using cDNA, mRNA or 

25 alternatively, genomic DNA, as a template and appropriate oligonucleotide primers 

according to standard PCR amplification techniques. The nucleic acid so amplified can be 
cloned into an appropriate vector and characterized by DNA sequence analysis. 
Furthermore, oligonucleotides corresponding to MOLX nucleotide sequences can be 
prepared by standard synthetic techniques, e.g., using an automated DNA synthesizer. 

30 As used herein, die term "oligonucleotide" refers to a series of linked nucleotide 

residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 

PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 

genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 

identical, similar or complementary DNA or RNA in a particular cell or tissue. 
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Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, 
or 100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
5 13, 15, 17, 19,21,23,25,27,29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 
138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 
172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205, or a 
complement thereof. Oligonucleotides may be chemically synthesized and may also be 
used as probes. 

10 In another embodiment, an isolated nucleic acid molecule of the invention 

comprises a nucleic acid molecule that is a complement of the nucleotide sequence shown 
in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 1 14, 116, 1 1 8, 120, < 
123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 
. 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 

15 - 199, 201, 203, and 205, or a portion of this nucleotide sequence (e.g., a fragment that can 
be used as a probe or primer or a fragment encoding a biologically-active portion of an 
MOLX polypeptide). A nucleic acid molecule that is complementary to the nucleotide 
sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 114, 
116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 

20 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 
193, 195, 197, 199, 201, 203, and 205 is one that is sufficiently complementary to the 
nucleotide sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 
150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 

25 189, 191, 193, 195, 197, 199, 201, 203, and 205 that it can hydrogen bond with little or no 
mismatches to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19,21,23,25, 27, 29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 
142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 
176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205, thereby forming a 

30 stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen 

base pairing between nucleotides units of a nucleic acid molecule, and the term "binding" 

means the physical or chemical interaction between two polypeptides or compounds or 

associated polypeptides or compounds or combinations thereof. Binding includes ionic, 
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non-ionic, van der Waals, hydrophobic interactions, and the like. A physical interaction 
can be either direct or indirect. Indirect interactions may be through or due to the effects 
of another polypeptide or compound. Direct binding refers to interactions that do not take 
place through, or due to, the effect of another polypeptide or compound, but instead are 
5 without other substantial chemical intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) 
nucleic acids or at least 4 (contiguous) amino acids, a length sufficient to allow for 
specific hybridization in the case of nucleic acids or for specific recognition of an epitope 
in the case of amino acids, respectively, and are at most some portion less than a full 

10 length sequence. Fragments may be derived from any contiguous portion of a nucleic acid 
or amino acid sequence of choice. Derivatives are nucleic acid sequences or amino acid 
sequences formed from the native compounds either directly or by modification or partial 
substitution. Analogs are nucleic acid sequences or amino acid sequences that have a 
structure similar to, but not identical to, the native compound but differs from it in respect 

15 to certain components or side chains. Analogs may be synthetic or from a different 

evolutionary origin and may have a similar or opposite metabolic activity compared to 
wild type. Homologs are nucleic acid sequences or amino acid sequences of a particular 
gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the 

20 derivative or analog contains a modified nucleic acid or amino acid, as described below. 
Derivatives or analogs of the nucleic acids or proteins of the invention include, but are not 
limited to, molecules comprising regions that are substantially homologous to the nucleic 
acids or proteins of the invention, in various embodiments, by at least about 70%, 80%, or 
95% identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid 

25 sequence of identical size or when compared to an aligned sequence in which the 

alignment is done by a computer homology program known in the art, or whose encoding 
nucleic acid is capable of hybridizing to the complement of a sequence encoding the 
aforementioned proteins under stringent, moderately stringent, or low stringent conditions. 
See e.g. Ausubel, et al y Current Protocols in Molecular Biology, John Wiley & 

30 Sons, New York, NY, 1 993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 

variations thereof, refer to sequences characterized by a homology at the nucleotide level 

or amino acid level as discussed above. Homologous nucleotide sequences encode those 

sequences coding for isoforms of MOLX polypeptides. Isoforms can be expressed in 
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different tissues of the same organism as a result of, for example, alternative splicing of 
RNA. Alternatively, isoforms can be encoded by different genes. In the invention, 
homologous nucleotide sequences include nucleotide sequences encoding for an MOLX 
polypeptide of species other than humans, including, but not limited to: vertebrates, and 
5 thus can include, e.g., frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. 
Homologous nucleotide sequences also include, but are not limited to, naturally occurring 
allelic variations and mutations of the nucleotide sequences set forth herein. A 
homologous nucleotide sequence does not, however, include the exact nucleotide 
sequence encoding human MOLX protein. Homologous nucleic acid sequences include 

10 those nucleic acid sequences that encode conservative amino acid substitutions (see 

below) in SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 114, 116, 118, 
120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 
156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 
197, 199, 201, 203, and 205, as well as a polypeptide possessing MOLX biological 

1 5 activity. Various biological activities of the MOLX proteins are described below. 

An MOLX polypeptide is encoded by the open reading frame ("ORF") of an 
MOLX nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially 
be translated into a polypeptide. A stretch of nucleic acids comprising an ORF is 
uninterrupted by a stop codon. An ORF that represents the coding sequence for a full 

20 protein begins with an ATG "start" codon and terminates with one of the three "stop" 

codons, namely, TAA, TAG, or TGA. For the purposes of this invention, an ORF may be 
any part of a coding sequence, with or without a start codon, a stop codon, or both. For an 
ORF to be considered as a good candidate for coding for a bona fide cellular protein, a 
minimum size requirement is often set, e.g., a stretch of DNA that would encode a protein 

25 . of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human MOLX genes 
allows for the generation of probes and primers designed for use in identifying and/or 
cloning MOLX homologues in other cell types, e.g. from other tissues, as well as MOLX 
homologues from other vertebrates. The probe/primer typically comprises substantially 

30 purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 
sequence that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 
200, 250, 300, 350 or 400 consecutive sense strand nucleotide sequence of SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 1 14, 1 16, 118, 120, 123, 125, 128, 
130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 
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164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
and 205; or an anti-sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 1 14, 116, 1 18, 120, 123, 125, 128, 130, 132, 134, 136, 138, 
140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 
174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203, and 205; or of a naturally 
occurring mutant of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 114, 
116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 
193, 195, 197, 199, 201, 203, and 205. 

Probes based on the human MOLX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label 
group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. 
Such probes can be used as a part of a diagnostic test kit for identifying cells or tissues 
which mis-express an MOLX protein, such as by measuring a level of an MOLX-encoding 
nucleic acid in a sample of cells from a subject e.g., detecting MOLX mRNA levels or 
determining whether a genomic MOLX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an MOLX polypeptide" 
refers to polypeptides exhibiting activity similar, but not necessarily identical to, an 
activity of a polypeptide of the invention, including mature forms, as measured in a 
particular biological assay, with or without dose dependency. A nucleic acid fragment 
encoding a "biologically-active portion of MOLX" can be prepared by isolating a portion 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 1 14, 1 16, 118, 120, 123, 
125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 
201, 203, and 205 that encodes a polypeptide having an MOLX biological activity (the 
biological activities of the MOLX proteins are described below), expressing the encoded 
portion of MOLX protein (e.g., by recombinant expression in vitro) and assessing the 
activity of the encoded portion of MOLX. 

MOLX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 
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150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201, 203, and 205 due to degeneracy of the genetic code and 
thus encode the same MOLX proteins as that encoded by the nucleotide sequences shown 
inSEQIDNOS:l,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29, 114, 116, 118, 120, 
5 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 
158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 

199. 201, 203, and 205. In another embodiment, an isolated nucleic acid molecule of the 
invention has a nucleotide sequence encoding a protein having an amino acid sequence 
shown in SEQ ED NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 1 15, 117, 1 19, 

10 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 
159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 

200. 202, 204 and 206. 

In addition to the human MOLX nucleotide sequences shown in SEQ ID NOS: 1 , 3, 
5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 27,29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 

15 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 
168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205 it 
will be appreciated by those skilled in the art that DNA sequence polymorphisms that lead 
to changes in the amino acid sequences of the MOLX polypeptides may exist within a 
population {e.g. , the human population). Such genetic polymorphism in the MOLX genes 

20 may exist among individuals within a population due to natural allelic variation. As used 
herein, the terms "gene" and "recombinant gene" refer to nucleic acid molecules 
comprising an open reading frame (ORF) encoding an MOLX protein, preferably a 
vertebrate MOLX protein. Such natural allelic variations can typically result in 1-5% 
variance in the nucleotide sequence of the MOLX genes. Any and all such nucleotide 

25 variations and resulting amino acid polymorphisms in the MOLX polypeptides, which are 
the result of natural allelic variation and that do not alter the functional activity of the 
MOLX polypeptides, are intended to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding MOLX proteins from other species, 
and thus that have a nucleotide sequence that differs from the human sequence SEQ ID 

30 NOS:l,3,5,7,9, 11, 13, 15, 17, 19,21,23,25,27,29, 114, 116, 118, 120, 123, 125, 128, 

130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 

164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203, 

and 205 are intended to be within the scope of the invention. Nucleic acid molecules 

corresponding to natural allelic variants and homologues of the MOLX cDNAs of the 
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invention can be isolated based on their homology to the human MOLX nucleic acids 
disclosed herein using the human cDNAs, or a portion thereof, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. 
Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
5 invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS:l 5 3, 5, 7, 9, 
1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 1 14, 1 16, 118, 120, 123, 125, 128, 130, 132, 134, 
136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 
170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205. In 

10 another embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 1000, 
1 500, or 2000 or more nucleotides in length. In yet another embodiment, an isolated 
nucleic acid molecule of the invention hybridizes to the coding region. As used herein, the 
term "hybridizes under stringent conditions 1 ' is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous to 

1 5 each other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding MOLX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate 
or high stringency hybridization with all or a portion of the particular human sequence as a 
probe using methods well known in the art for nucleic acid hybridization and cloning. 

20 As used herein, the phrase "stringent hybridization conditions" refers to conditions 

under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to 
no other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures 
than shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower 

25 than the thermal melting point (Tm) for the specific sequence at a defined ionic strength 
and pH. The Tm is the temperature (under defined ionic strength, pH and nucleic acid 
concentration) at which 50% of the probes complementary to the target sequence 
hybridize to the target sequence at equilibrium. Since the target sequences are generally 
present at excess, at Tm, 50% of the probes are occupied at equilibrium. Typically, 

30 stringent conditions will be those in which the salt concentration is less than about 1 .0 M 
sodium ion, typically about 0.01 to 1.0 M sodium ion (or other salts) at 
pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers 
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and oligonucleotides. Stringent conditions may also be achieved with the addition of 
destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in 
Ausubel, et al., (eds.), Current Protocols in Molecular Biology, John Wiley & 
5 Sons, N.Y. (1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least 
about 65%, 70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically 
remain hybridized to each other. A non-limiting example of stringent hybridization 
conditions are hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl 
(pH 7.5), 1 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured 

10 salmon sperm DNA at 65°C, followed by one of more washes in 0.2X SSC, 0.01% BSA at 
50°C. An isolated nucleic acid molecule of the invention that hybridizes under stringent 
conditions to the sequences of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 
150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 

15 189, 191, 193, 195, 197, 199, 201, 203, and 205 corresponds to a nafurally-occurring 
nucleic acid molecule. As used herein, a "natiirally-occurring" nucleic acid molecule 
refers to an RNA or DNA molecule having a nucleotide sequence that occurs in nature 
(e.g. , encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 

20 acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19,21,23,25,27,29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 
140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162,. 164, 166, 168, 170, 172, 
174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203, and 205 or fragments, 
analogs or derivatives thereof, under conditions of moderate stringency is provided. A 

25 non-limiting example of moderate stringency hybridization conditions are hybridization in 
6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml denatured salmon sperm DNA 
at 55°C, followed by one or more washes in IX SSC, 0.1% SDS at 37°C. Other 
conditions of moderate stringency that may be used are well-known within the art. See, 
e.g., Ausubel, et al. (eds.), 1993, Current Protocols in Molecular Biology, John 

30 Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and Expression, A 
Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid 
molecule comprising the nucleotide sequences of SEQ ID NOS. l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19,21,23, 25,27,29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 
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142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 
176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203, and 205 or fragments, analogs 
or derivatives thereof, under conditions of low stringency, is provided. A non-limiting 
example of low stringency hybridization conditions are hybridization in 35% formamide, 
5 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 
100 mg/ml denatured salmon sperm DNA, 10% (wt/voi) dextran sulfate at 40°C, followed 
by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 7.4), 5 mM EDTA, and 0.1% 
SDS at 50°C. Other conditions of low stringency that may be used are well known in the 
art (e.g., as employed for cross-species hybridizations). See, e.g., Ausubel, et al. (eds.), 
10 1993, Current Protocols in Molecular Biology, John Wiley & Sons, NY, and 
Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, Stockton 
Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Set USA 78: 6789-6792. 

Conservative Mutations 

15 In addition to naturally-occurring allelic variants of MOLX sequences that may 

exist in the population, the skilled artisan will further appreciate that changes can be 
introduced by mutation into the nucleotide sequences of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19,21,23,25,27,29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 
140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 

20 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205 thereby leading 
to changes in the amino acid sequences of the encoded MOLX proteins, without altering 
the functional ability of said MOLX proteins. For example, nucleotide substitutions 
leading to amino acid substitutions at "non-essential" amino acid residues can be made in 
the sequence of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 

25 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 
196, 198, 200, 202, 204 and 206. A "non-essential" amino acid residue is a residue that 
can be altered from the wild-type sequences of the MOLX proteins without altering their 
biological activity, whereas an "essential" amino acid residue is required for such 

30 biological activity. For example, amino acid residues that are conserved among the 
MOLX proteins of the invention are predicted to be particularly non-amenable to 
alteration. Amino acids for which conservative substitutions can be made are well-known 
within the art. 
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Another aspect of the invention pertains to nucleic acid molecules encoding 
MOLX proteins that contain changes in amino acid residues that are not essential for 
activity. Such MOLX proteins differ in amino acid sequence from SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 1 15, 117, 1 19, 122, 124, 127, 129, 131, 133, 135, 
5 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206 yet retain 
biological activity. In one embodiment, the isolated nucleic acid molecule comprises a 
nucleotide sequence encoding a protein, wherein the protein comprises an amino acid 
sequence at least about 45% homologous to the amino acid sequences of SEQ ID NOS:2, 

10 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 1 15, 117, 1 19, 122, 124, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202,204 and 206. 
Preferably, the protein encoded by the nucleic acid molecule is at least about 60% 
homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 1 15, 1 17, 

15 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 
157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 
198, 200, 202, 204 and 206; more preferably at least about 70% homologous to SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 
129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 

20 165, .167, 169, 171, 173,175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 
and 206; still more preferably at least about 80% homologous to SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18,20, 22,24,26, 28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 
137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
1 73, 1 75, 1 77, 1 84, 1 86, 1 88, 1 90, 1 92, 1 94, 1 96, 1 98, 200, 202, 204 and 206; even more 

25 preferably at least about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206; and most preferably at 
least about 95% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 

30 28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 

149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 

190, 192, 194, 196, 198, 200, 202, 204 and 206. 

An isolated nucleic acid molecule encoding an MOLX protein homologous to the 

protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 
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122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 
159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 
200, 202, 204 and 206 can be created by introducing one or more nucleotide substitutions, 
additions or deletions into the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 
5 15, 17, 19,21,23,25,27,29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 
140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 
174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205 such that one or 
more amino acid substitutions, additions or deletions are introduced into the encoded 
protein. 

10 Mutations can be introduced into SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 
186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206 by standard techniques, such as 
site-directed mutagenesis and PCR-mediated mutagenesis. Preferably, conservative amino 

15 acid substitutions are made at one or more predicted, non-essential amino acid residues. A 
"conservative amino acid substitution 11 is one in which the amino acid residue is replaced 
with an amino acid residue having a similar side chain. Families of amino acid residues 
having similar side chains have been defined within the art. These families include amino 
acids with basic side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g., 

20 aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine, asparagine, 

glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, 
leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side 
chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, 
phenylalanine, tryptophan, histidine). Thus, a predicted non-essential amino acid residue 

25 in the MOLX protein is replaced with another amino acid residue from the same side chain 
family. Alternatively, in another embodiment, mutations can be introduced randomly 
along all or part of an MOLX coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for MOLX biological activity to identify mutants that 
retain activity. Following mutagenesis of SEQ ID NOSrl, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 

30 23, 25, 27, 29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 
146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205, the encoded protein can be 
expressed by any recombinant technology known in the art and the activity of the protein 
can be determined. 
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The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be 
any one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, 
5 HY, FYW, wherein the single letter amino acid codes are grouped by those amino acids 
that may be substituted for each other. Likewise, the "weak" group of conserved residues 
may be any one of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, 
NDEQHK, NEQHRK, VLIM, HFY, wherein the letters within each group represent the 
single letter amino acid code. 

10 In one embodiment, a mutant MOLX protein can be assayed for (?) the ability to 

form protein:protein interactions with other MOLX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (ii) complex formation between a mutant MOLX 
protein and an MOLX ligand; or (Hi) the ability of a mutant MOLX protein to bind to an 
intracellular target protein or biologically-active portion thereof; (e.g. avidin proteins). 

15 In yet another embodiment, a mutant MOLX protein can be assayed for the ability 

to regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid 
molecules that are hybridizable to or complementary to the nucleic acid molecule . . . . 

20 comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 
146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205, or fragments, analogs or 
derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

25 complementary to a "sense" nucleic acid encoding a protein (e.g., complementary to the 
coding strand of a double-stranded cDNA molecule or complementary to an mRNA 
sequence). In specific aspects, antisense nucleic acid molecules are provided that 
comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 
nucleotides or an entire MOLX coding strand, or to only a portion thereof. Nucleic acid 

30 molecules encoding fragments, homologs, derivatives and analogs of an MOLX protein of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 1 15, 117, 119, 122, 124, 
127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 
163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 
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204 and 206, pr antisense nucleic acids complementary to an MOLX nucleic acid 
sequence of SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 114, 116, 
118, 120, 123, 125, 128, 130, 132, 134,136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 
and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 
5 195, 197, 199, 201, 203, and 205, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an MOLX protein. The 
term "coding region" refers to the region of the nucleotide sequence comprising codons 
which are translated into amino acid residues. In another embodiment, the antisense 

10 nucleic acid molecule is antisense to a "noncoding region" of the coding strand of a 

nucleotide sequence encoding the MOLX protein. The term "noncoding region" refers to 
5' and 3' sequences which flank the coding region that are not translated into amino acids 
(i.e., also referred to as 5 ! and 3' untranslated regions). 

Given the coding strand sequences encoding the MOLX protein disclosed herein, 

15 antisense nucleic acids of the invention can be designed according to the rules of Watson 
and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of MOLX mRNA, but more preferably is an 
oligonucleotide that is antisense to only a portion of the coding or noncoding region of 
MOLX mRNA. For example, the antisense oligonucleotide can be complementary to the 

20 region surrounding the translation start site of MOLX mKNA, An antisense 

oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 
nucleotides in length. An antisense nucleic acid of the invention can be constructed using 
chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 
example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically 

25 synthesized using naturally-occurring nucleotides or variously modified nucleotides 

designed to increase the biological stability of the molecules or to increase the physical 
stability of the duplex formed between the antisense and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense 

30 nucleic acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, 

hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 

5-carboxyme1hylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 

dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 

1-methy [guanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 
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2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methyl guanine, 
5-methylaminoniethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, 
5 pseudouracil, queosine, 2-thiocytosine, 5-methyl~2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. Alternatively, the antisense nucleic acid can be produced biologically 
using an expression vector into which a nucleic acid has been subcloned in an antisense 
1 0 orientation (i.e. , RNA transcribed from the inserted nucleic acid will be of an antisense 
orientation to a target nucleic acid of interest, described further in the following 
subsection). 

The antisense nucleic acid molecules of the invention are typically administered to 
a subject or generated in situ such that they hybridize with or bind to cellular mRNA 

1 5 and/or genomic DNA encoding an MOLX protein to thereby inhibit expression of the 
protein (e.g., by inhibiting transcription and/or translation). The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the 
case of an antisense nucleic acid molecule that binds to DNA duplexes, through specific 
interactions in the major groove of the double helix. An example of a route of 

20 administration of antisense nucleic acid molecules of the invention includes direct 

injection at a tissue site. Alternatively, antisense nucleic acid molecules can be modified 
to target selected cells and then administered systemically. For example, for systemic 
administration, antisense molecules can be modified such that they specifically bind to 
receptors or antigens expressed on a selected cell surface (e.g., by linking the antisense 

25 nucleic acid molecules to peptides or antibodies that bind to cell surface receptors or 
antigens). The antisense nucleic acid molecules can also be delivered to cells using the 
vectors described herein. To achieve sufficient nucleic acid molecules, vector constructs 
in which the antisense nucleic acid molecule is placed under the control of a strong pol II 
or pol III promoter are preferred. 

30 In yet another embodiment, the antisense nucleic acid molecule of the invention is 

an a-anomeric nucleic acid molecule. An ct-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the usual 
p-units, the strands run parallel to each other. See, e.g., Gaultier, et a/., 1987. Nucl. Acids 
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Res. 15: 6625-6641. The antisense nucleic acid molecule can also comprise a 
2 f -o-methylribonucleotide (see, e.g., Inoue, etal 1987. Nucl. Acids Res. 15: 6131-6148) or 
a chimeric RNA-DNA analogue (see, e.g., Inoue, eta!., 1987. FEES Lett. 215: 327-330. 

5 Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified 
bases, and nucleic acids whose sugar phosphate backbones are modified or derivatized. 
These modifications are carried out at least in part to enhance the chemical stability of the 
modified nucleic acid, such that they may be used, for example, as antisense binding 

1 0 nucleic acids in therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA,, to which they have a 
complementary region. Thus, ribozymes (e.g. , hammerhead ribozymes as described in 

1 5 Haselhoff and Gerlach 1 988. Nature 334: 585-591) can be used to catalytically cleave 
MOLX mRNA transcripts to thereby inhibit translation of MOLX mRNA. A ribozyme 
having specificity for an MOLX-encoding nucleic acid can be designed based upon the 
nucleotide sequence of an MOLX cDNA disclosed herein (i.e., SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13,15, 17, 19,21,23,25,27,29, 114, 116, 118, 120, 123, 125,128, 130,132,134, 

20 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 
170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205). For 
example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the 
nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in an MOLX-encoding mRNA. See, e.g., U.S. Patent 4,987,071 to Cech, et al 

25 and U.S. Patent 5,1 1 6,742 to Cech, et al MOLX mRNA can also be used to select a 

catalytic RNA having a specific ribonuclease activity from a pool of RNA molecules. See, 
e.g., Bartel etal, (1993) Science 261:1411-1418. 

Alternatively, MOLX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the MOLX nucleic acid (e.g., the 

30 MOLX promoter and/or enhancers) to form triple helical structures that prevent 

transcription of the MOLX gene in target cells. See, e.g., Helene, 1991 . Anticancer Drug 
Des. 6: 569-84; Helene, et al 1 992. Ann. N. Y. Acad Sci. 660: 27-36; Maher, 1 992. 
Bioassays 14: 807-15. 
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In various embodiments, the MOLX nucleic acids can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, 
or solubility of the molecule. For example, the deoxyribose phosphate backbone of the 
nucleic acids can be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 
5 1996. Bioorg Med Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or 
"PNAs" refer to nucleic acid mimics (e.g., DNA mimics) in which the deoxyribose 
phosphate backbone is replaced by a pseudopeptide backbone and only the four natural 
nucleobases are retained. The neutral backbone of PNAs has been shown to allow for 
specific hybridization to DNA and RNA under conditions of low ionic strength. The 

10 synthesis of PNA oligomers can be performed using standard solid phase peptide synthesis 
protocols as described in Hyrup, et al, 1996. supra, Perry-O'Keefe, et ah, 1996. Proc. 
Natl Acad. Set USA 93: 14670-14675. 

PNAs of MOLX can be used in therapeutic and diagnostic applications. For 
example, PNAs can be used as antisense or antigene agents for sequence-specific 

15 modulation of gene expression by, e.g., inducing transcription or translation arrest or 

inhibiting replication. PNAs of MOLX can also be used, for example, in the analysis of 
single base pair mutations in a gene (e.g. , PNA directed PCR clamping; as artificial 
restriction enzymes when used in combination with other enzymes, e.g., Si nucleases (see, 
Hyrup, et al, 1996. supra); or as probes or primers for DNA sequence and hybridization 

20 (see, Hyrup, et ah, 1 996, supra; Perry-O'Keefe, et al, 1996. supra). 

In another embodiment, PNAs of MOLX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of MOLX can be generated 

25 that may combine the advantageous properties of PNA and DNA. Such chimeras allow 
DNA recognition enzymes (e.g. , RNase H and DNA polymerases) to interact with the 
DNA portion while the PNA portion would provide high binding affinity and specificity. 
PNA-DNA chimeras can be linked using linkers of appropriate lengths selected in terms of 
base stacking, number of bonds between the nucleobases, and orientation (see, Hyrup, et 

30 al., 1996. supra). The synthesis of PNA-DNA chimeras can be performed as described in 

Hyrup, et al, 1996. supra and Finn, et al, 1996. Nucl Acids Res 24: 3357-3363. For 

example, a DNA chain can be synthesized on a solid support using standard 

phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5 , -(4-methoxytrityl)amino-5 , -deoxy-thymidine phosphoramidite, can be used between the 
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PNA and the 5' end of DNA. See, e.g., Mag, et al, 1989. Nucl Acid Res 17: 5973-5988. 
PNA monomers are then coupled in a stepwise manner to produce a chimeric molecule 
x with a 5' PNA segment and a 3' DNA segment. See, e.g., Finn, et ai 9 1996. supra. 
Alternatively, chimeric molecules can be synthesized with a 5 1 DNA segment and a 3' 
5 PNA segment. See, e.g., Petersen, etal, 1975. Bioorg. Med Chem. Lett. 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups 
such as peptides {e.g., for targeting host cell receptors in vivo), or agents facilitating 
transport across the cell membrane (see, e.g., Letsinger, et ah, 1989. Proc. Natl Acad. Sci. 
U.S.A. 86: 6553-6556; Lemaitre, etal, 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT 

1 0 Publication No. WO88/098 1 0) or the blood-brain barrier (see, e.g. , PCT Publication No. 
WO 89/10134). In addition, oligonucleotides can be modified with hybridization triggered 
cleavage agents (see, e.g., Krol, et al, 1988. BioTechniques 6:958-976) or intercalating 
agents (see, e.g., Zon, 1988. Pharm. Res. 5: 539-549). To this end, the oligonucleotide 
may be conjugated to another molecule, e.g., a peptide, a hybridization triggered 

1 5 cross-linking agent, a transport agent, a hybridization-triggered cleavage agent, and the 
like. 

MOLX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the 
amino acid sequence of MOLX polypeptides whose sequences are provided in SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 
129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 
165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 
and 206. The invention also includes a mutant or variant protein any of whose residues 
may be changed from the corresponding residues shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18,20,22, 24, 26, 28,30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 
175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206 while still 
encoding a protein that maintains its MOLX activities and physiological functions, or a 
functional fragment thereof. 

In general, an MOLX variant that preserves MOLX-like function includes any 
variant in which residues at a particular position in the sequence have been substituted by 
other amino acids, and further include the possibility of inserting an additional residue or 
residues between two residues of the parent protein as well as the possibility of deleting 
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one or more residues from the parent sequence. Any amino acid substitution, insertion, or 
deletion is encompassed by the invention. In favorable circumstances, the substitution is a 
conservative substitution as defined above. 

One aspect of the invention pertains to isolated MOLX proteins, and biologically- 
5 active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also 
provided are polypeptide fragments suitable for use as immunogens to raise anti-MOLX 
antibodies. In one embodiment, native MOLX proteins can be isolated from cells or tissue 
sources by an appropriate purification scheme using standard protein purification 
techniques. In another embodiment, MOLX proteins are produced by recombinant DNA 

1 0 techniques. Alternative to recombinant expression, an MOLX protein or polypeptide can 
be synthesized chemically using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion 
thereof is substantially free of cellular material or other contaminating proteins from the 
cell or tissue source from which the MOLX protein is derived, or substantially free from 

15 chemical precursors or other chemicals when chemically synthesized. The language 

"substantially free of cellular material" includes preparations of MOLX proteins in which 
the protein is separated from cellular components of the cells from which it is isolated or 
recombinantly-produced. In one embodiment, the language "substantially free of cellular 
material" includes preparations of MOLX proteins having less than about 30% (by dry 

20 weight) of non-MOLX proteins (also referred to herein as a "contaminating protein"), 
more preferably less than about 20% of non-MOLX proteins, still more preferably less 
than about 10% of non-MOLX proteins, and most preferably less than about 5% of 
non-MOLX proteins. When the MOLX protein or biologically-active portion thereof is 
recombinant! y-produced, it is also preferably substantially free of culture medium, i.e. , 

25 culture medium represents less than about 20%, more preferably less than about 10%, and 
most preferably less than about 5% of the volume of the MOLX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" 
includes preparations of MOLX proteins in which the protein is separated from chemical 
precursors or other chemicals that are involved in the synthesis of the protein. In one 

30 embodiment, the language "substantially free of chemical precursors or other chemicals" 
includes preparations of MOLX proteins having less than about 30% (by dry weight) of 
chemical precursors or non-MOLX chemicals, more preferably less than about 20% 
chemical precursors or non-MOLX chemicals, still more preferably less than about 10% 
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chemical precursors or non-MOLX chemicals, and most preferably less than about 5% 
chemical precursors or non-MOLX chemicals. 

Biologically-active portions of MOLX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of 
5 the MOLX proteins (e.g. , the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 1 0, 
12, 14, 16, 18, 20, 22, 24, 26, 28,30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 
137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206) that include 
fewer amino acids than the full-length MOLX proteins, and exhibit at least one activity of 

10 an MOLX protein. Typically, biologically-active portions comprise a domain or motif 
with at least one activity of the MOLX protein. A biologically-active portion of an 
MOLX protein can be a polypeptide which is, for example, 10, 25, 50, 100 or more amino 
acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein 

1 5 are deleted, can be prepared by recombinant techniques and evaluated for one or more of 
the functional activities of a native MOLX protein. 

In an embodiment, the MOLX protein has an amino acid sequence shown in SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 1 15, 1 17, 119, 122, 124, 127, 
129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 

20 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 
and 206. In other embodiments, the MOLX protein is substantially homologous to SEQ 
IDNOS:2, 4, 6, 8, 10, 12, 14, 16, 18,20, 22, 24, 26, 28,30, 115, 117, 119, 122, 124, 127, 
129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 
. 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 

25 and 206, and retains the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 
137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206, yet differs 
in amino acid sequence due to natural allelic variation or mutagenesis, as described in 

30 detail, below. Accordingly, in another embodiment, the MOLX protein is a protein that 
comprises an amino acid sequence at least about 45% homologous to the amino acid 
sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115,1 17, 119, 
122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 
159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 
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200, 202, 204 and 206, and retains the functional activity of the MOLX proteins of SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 
129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 
165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198,200, 202, 204 
5 and 206. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be 

1 0 introduced in the sequence of a first amino acid or nucleic acid sequence for optimal 
alignment with a second amino or nucleic acid sequence). The amino acid residues or 
nucleotides at corresponding amino acid positions or nucleotide positions are then 
compared. When a position in the first sequence is occupied by the same amino acid 
residue or nucleotide as the corresponding position in the second sequence, then the 

1 5 molecules are homologous at that position (i.e., as used herein amino acid or nucleic acid 
"homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs 
known in the art, such as GAP software provided in the GCG program package. See, 

20 Needleman and Wunsch, 1970. JMolBiol 48: 443-453. Using GCG GAP software with 
the following settings for nucleic acid sequence comparison: GAP creation penalty of 5.0 
and GAP extension penalty of 0.3, the coding region of the analogous nucleic acid 
sequences referred to above exhibits a degree of identity preferably of at least 70%, 75%, 
80%, 85%, 90%, 95%, 98%, or 99%, with the CDS (encoding) part of the DNA sequence 

25 shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 114, 116, 118, 
120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 
156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 
197, 199, 201, 203, and 205. 

The term "sequence identity" refers to the degree to which two polynucleotide or 

30 polypeptide sequences are identical on a residue-by-residue basis over a particular region 

of comparison. The term "percentage of sequence identity" is calculated by comparing 

two optimally aligned sequences over that region of comparison, determining the number 

of positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 

nucleic acids) occurs in both sequences to yield the number of matched positions, dividing 
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the number of matched positions by the total number of positions in the region of 
comparison (Le., the window size), and multiplying the result by 100 to yield the 
percentage of sequence identity. The term "substantial identity" as used herein denotes a 
characteristic of a polynucleotide sequence, wherein the polynucleotide comprises a 
5 sequence that has at least 80 percent sequence identity, preferably at least 85 percent 
identity and often 90 to 95 percent sequence identity, more usually at least 99 percent 
sequence identity as compared to a reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

10 The invention also provides MOLX chimeric or fusion proteins. As used herein, 

an MOLX "chimeric protein" or "fusion protein" comprises an MOLX polypeptide . . • * - 
operatively-linked to a non-MOLX polypeptide. An "MOLX polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to an MOLX protein (SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 

15 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 
165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 
and 206), whereas a "non-MOLX polypeptide" refers to a polypeptide having an amino 
acid sequence corresponding to a protein that is not substantially homologous to the 
MOLX protein, e.g,, a protein that is different from the MOLX protein and that is derived 

20 from the same or a different organism. Within an MOLX fusion protein the MOLX 

polypeptide can correspond to all or a portion of an MOLX protein. In one embodiment, 
an MOLX fusion protein comprises at least one biologically-active portion of an MOLX 
protein. In another embodiment, an MOLX fusion protein comprises at least two 
biologically-active portions of an MOLX protein. In yet another embodiment, an MOLX 

25 fusion protein comprises at least three biologically-active portions of an MOLX protein. 
Within the fusion protein, the term "operatively-linked" is intended to indicate that the 
MOLX polypeptide and the non-MOLX polypeptide are fused in-frame with one another. 
The non-MOLX polypeptide can be fused to the N-terminus or C-terminus of the MOLX 
polypeptide. 

30 In one embodiment, the fusion protein is a GST-MOLX fusion protein in which the 

MOLX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant MOLX 
polypeptides. 
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In another embodiment, the fusion protein is an MOLX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells {e.g., mammalian host 
cells), expression and/or secretion of MOLX can be increased through use of a 
heterologous signal sequence. 

In yet another embodiment, the fusion protein is an MOLX-immunoglobulin fusion 
protein in which the MOLX sequences are fused to sequences derived from a member of 
the immunoglobulin protein family. The MOLX-immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical compositions and administered to a 
subject to inhibit an interaction between an MOLX ligand and an MOLX protein on the 
surface of a cell, to thereby suppress MOLX-mediated signal transduction in vivo. The 
MOLX-immunoglobulin fusion proteins can be used to affect the bioavailability of an 
MOLX cognate ligand. Inhibition of the MOLX ligand/MOLX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, as well 
as modulating {e.g. promoting or inhibiting) cell survival. Moreover, the 
MOLX-immunoglobulin fusion proteins of the invention can be used as immunogens to 
produce^anti-MOLX antibodies in a subject, to purify MOLX ligands, and in screening 
assays to identify molecules that inhibit the interaction of MOLX with an MOLX ligand. 

An MOLX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, 
restriction enzyme digestion to provide for appropriate termini, filling-in of cohesive ends 
as appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic 
ligation. In another embodiment, the fusion gene can be synthesized by conventional 
techniques including automated DNA synthesizers. Alternatively, PCR amplification of 
gene fragments can be carried out using anchor primers that give rise to complementary 
overhangs between two consecutive gene fragments that can subsequently be annealed and 
reamplified to generate a chimeric gene sequence (see, e.g., Ausubel, et al (eds.) 
Current Protocols in Molecular Biology, John Wiley & Sons, 1992). Moreover, 
many expression vectors are commercially available that already encode a fusion moiety 
(e.g., a GST polypeptide). An MOLX-encoding nucleic acid can be cloned into such an 
expression vector such that the fusion moiety is linked in-frame to the MOLX protein. 
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MOLX Agonists and Antagonists 

The invention also pertains to variants of the MOLX proteins that function as 
either MOLX agonists (i.e., mimetics) or as MOLX antagonists. Variants of the MOLX 
5 protein can be generated by mutagenesis (e.g., discrete point mutation or truncation of the 
MOLX protein). An agonist of the MOLX protein can retain substantially the same, or a 
subset of, the biological activities of the naturally occurring form of the MOLX protein. 
An antagonist of the MOLX protein can inhibit one or more of the activities of the 
naturally occurring form of the MOLX protein by, for example, competitively binding to a 

1 0 downstream or upstream member of a cellular signaling cascade which includes the 
MOLX protein. Thus, specific biological effects can be elicited by treatment with a 
variant of limited function. In one embodiment, treatment of a subject with a variant 
having a subset of the biological activities of the naturally occurring form of the protein 
has fewer side effects in a subject relative to treatment with the naturally occurring form of 

15 the MOLX proteins. 

Variants of the MOLX proteins that function as either MOLX agonists (i.e., 
mimetics) or as MOLX antagonists can be identified by screening combinatorial libraries 
of mutants (e.g., truncation mutants) of the MOLX proteins for MOLX protein agonist or 
antagonist activity. In one embodiment, a variegated library of MOLX Variants is 

20 generated by combinatorial mutagenesis at the nucleic acid level and is encoded by a 

variegated gene library. A variegated library of MOLX variants can be produced by, for 
example, enzymatically ligating a mixture of synthetic oligonucleotides into gene 
sequences such that a degenerate set of potential MOLX sequences is expressible as 
individual polypeptides, or alternatively, as a set of larger fusion proteins (e.g., for phage 

25 display) containing the set of MOLX sequences therein. There are a variety of methods 
which can be used to produce libraries of potential MOLX variants from a degenerate 
oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be 
performed in an automatic DNA synthesizer, and the synthetic gene then ligated into an 
appropriate expression vector. Use of a degenerate set of genes allows for the provision, 

30 in one mixture, of all of the sequences encoding the desired set of potential MOLX 

sequences. Methods for synthesizing degenerate oligonucleotides are well-known within 
the art. See, e.g., Narang, 1983. Tetrahedivn 39: 3; Itakura, et al, 1984. Annu. Rev. 
Biochem. 53: 323; Itakura, et al, 1984. Science 198: 1056; Ike, et al, 1983. Nucl. Acids 
Res. 11:477. 
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Polypeptide Libraries 

In addition, libraries of fragments of the MOLX protein coding sequences can be 
used to generate a variegated population of MOLX fragments for screening and 
5 subsequent selection of variants of an MOLX protein. In one embodiment, a library of 
coding sequence fragments can be generated by treating a double stranded PCR fragment 
of an MOLX coding sequence with a nuclease under conditions wherein nicking occurs 
only about once per molecule, denaturing the double stranded DNA, renaturing the DNA 
to form double-stranded DNA that can include sense/antisense pairs from different nicked 

10 products, removing single stranded portions from reformed duplexes by treatment with Si 
nuclease, and ligating the resulting fragment library into an expression vector. By this 
method, expression libraries can be derived which encodes N-terminal and internal 
fragments of various sizes of the MOLX proteins. 

Various techniques are known in the art for screening gene products of 

15 combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of . 
MOLX proteins. The most widely used techniques, which are amenable to high 
throughput analysis, for screening large gene libraries typically include cloning the gene 

20 library into replicable expression vectors, transforming appropriate cells with the resulting 
library of vectors, and expressing the combinatorial genes under conditions in which 
detection of a desired activity facilitates isolation of the vector encoding the gene whose 
product was detected. Recursive ensemble mutagenesis (REM), a new technique that 
enhances the frequency of functional mutants in the libraries, can be used in combination 

25 with the screening assays to identify MOLX variants. See, e.g., Arkin and Yourvan, 1992. 
Proc. Natl. Acad. Set USA 89: 7811-7815; Delgrave, etal, 1993. Protein Engineering 
6:327-331. 

Anti-MOLX Antibodies 

The invention encompasses antibodies and antibody fragments, such as F a b or 
30 (F a b)2, that bind immunospecifically to any of the MOLX polypeptides of said invention. 

An isolated MOLX protein, or a portion or fragment thereof, can be used as an 
immunogen to generate antibodies that bind to MOLX polypeptides using standard 
techniques for polyclonal and monoclonal antibody preparation. The full-length MOLX 
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proteins can be used or, alternatively, the invention provides antigenic peptide fragments 
of MOLX proteins for use as immunogens. The antigenic MOLX peptides comprises at 
least 4 amino acid residues of the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 
5 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206 and 
encompasses an epitope of MOLX such that an antibody raised against the peptide forms a 
specific immune complex with MOLX. Preferably, the antigenic peptide comprises at 
least 6, 8, 10, 15, 20, or 30 amino acid residues. Longer antigenic peptides are sometimes 

10 preferable over shorter antigenic peptides, depending on use and according to methods 
well known to someone skilled in the art. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of MOLX that is located on the surface of the protein (e.g. , a 
hydrophilic region). As a means fox targeting antibody production, hydropathy plots 

1 5 showing regions of hydrophilicity and hydrophobicity may be generated by any method 
well known in the art, including, for example, the Kyte Doolittle or the Hopp Woods 
methods, either with or without Fourier transformation {see, e.g., Hopp and Woods, 1981. 
Proc. Nat Acad. ScL USA 78: 3824-3828; Kyte and Doolittle, 1982. J. Mol Biol 157: 
105-142, each incorporated herein by reference in their entirety). 

20 As disclosed herein, MOLX protein sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 

14, 16, 18,20,22,24,26,28,30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 
175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206, or derivatives, 
fragments, analogs or homologs thereof, may be utilized as immunogens in the generation 

25 of antibodies that immunospecifically-bind these protein components. The term 

"antibody" as used herein refers to immunoglobulin molecules and immunologically- 
active portions of immunoglobulin molecules, i.e., molecules that contain an antigen 
binding site that specifically-binds (immunoreacts with) an antigen, such as MOLX. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, 

30 Fab and ¥^2 fragments, and an F ab expression library. In a specific embodiment, 

antibodies to human MOLX proteins are disclosed. Various procedures known within the 

art may be used for the production of polyclonal or monoclonal antibodies to an MOLX 

protein sequence of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 

117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
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155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 
196, 198, 200, 202, 204 and 206, or a derivative, fragment, analog or homolog thereof. 
Some of these proteins are discussed below. 

For the production of polyclonal antibodies, various suitable host animals (e.g., 
5 rabbit, goat, mouse or other mammal) may be immunized by injection with the native 
protein, or a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, recombinantly-expressed MOLX 
protein or a chemically-synthesized MOLX polypeptide. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response 

10 include, but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., 
aluminum hydroxide), surface active substances {e.g., lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, dinitrophenol, etc.), human adjuvants such as Bacille 
Calmette-Guerin and Corynebacteriwn parvum, or similar immunostimulatory agents. If 
desired, the antibody molecules directed against MOLX can be isolated from the mammal 

1 5 (e.g. , from the blood) and further purified by well known techniques, such as protein A 
chromatography to obtain the IgG fraction. 

The term "monoclonal antibody" or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one species of an 
antigen binding site capable of immunoreacting with a particular epitope of MOLX. A 

20 monoclonal antibody composition thus typically displays a single binding affinity for a 
particular MOLX protein with which it immunbreacts. For preparation of monoclonal 
antibodies directed towards a particular MOLX protein, or derivatives, fragments, analogs 
or homologs thereof, any technique that provides for the production of antibody molecules 
by continuous cell line culture may be utilized. Such techniques include, but are not 

25 limited to, the hybridoma technique (see, e.g., Kohler & Milstein, 1975. Nature 256: 

495-497); the trioma technique; the human B-cell hybridoma technique (see, e.g., Kozbor, 
et al, 1983. Immunol Today 4: 72) and the EBV hybridoma technique to produce human 
monoclonal antibodies (see, e.g., Cole, etal, 1985. In: MONOCLONAL ANTIBODIES AND 
Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal antibodies may be 

30 utilized in the practice of the invention and may be produced by using human hybridomas 

(see, e.g., Cote, et al, 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by transforming 

human B-cells with Epstein Barr Virus in vitro (see, e.g., Cole, et al, 1985. In: 

Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Each of 

the above citations is incorporated herein by reference in their entirety. 
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According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an MOLX protein (see, e.g., U.S. Patent No. 
4,946,778). In addition, methods can be adapted for the construction of F a b expression 
libraries (see, e.g., Huse, etal, 1989. Science 246: 1275-1281) to allow rapid and effective 
5 identification of monoclonal F a b fragments with the desired specificity for an MOLX 
protein or derivatives, fragments, analogs or homologs thereof. Non-human antibodies 
can be "humanized" by techniques well known in the art. See, e.g., U.S. Patent No. 
5,225,539. Antibody fragments that contain the idiotypes to an MOLX protein may be 
produced by techniques known in the art including, but not limited to: (i) an 
10 fragment produced by pepsin digestion of an antibody molecule; (if) an F a b fragment 
generated by reducing the disulfide bridges of an F (a b')2 fragment; (Hi) an F ab fragment 
generated by the treatment of the antibody molecule with papain and a reducing agent; and 
(iv) F v fragments. 

Additionally, recombinant anti-MOLX antibodies, such as chimeric and 

1 5 humanized monoclonal antibodies, comprising both human and non-human portions, 

which can be made using standard recombinant DNA techniques, are within the scope of 
the invention. Such chimeric and humanized monoclonal antibodies can be produced by 
recombinant DNA techniques known in the art, for example using methods described in 
International Application No. PCT/US86/02269; European Patent Application No. 

20 1 84, 1 87; European Patent Application No. 1 7 1 ,496; European Patent Application No. 
173,494; PCT International Publication No. WO 86/01533; U.S. Patent No. 4,816,567; 
U.S. Pat No. 5,225,539; European Patent Application No. 125,023; Better, et al, 1988. 
Science 240: 1041-1043; Liu, etal, 1987. Proc. Natl Acad. ScL USA 84: 3439-3443; Liu, 
etal, 1987. J. Immunol 139: 3521-3526; Sun, etal, 1987. Proc. Natl. Acad. Sci. USA 84: 

25 . 214-218; Nishimura, etal, 1987. Cancer Res. 47: 999-1005; Wood, et al, 1985. Nature 
314 :446-449; Shaw, etal, 1988. J. Natl Cancer Inst 80: 1553-1559); Morrison(1985) 
Science 229:1202-1207; Oi, etal (1986) BioTechniques 4:214; Jones, et al, 1986. Nature 
321: 552-525; Verhoeyan, etal, 1988. Science 239: 1534; and Beidler, etal, 1988. J. 
Immunol 141 : 4053-4060. Each of the above citations are incorporated herein by 

30 reference in their entirety. 

In one embodiment, methods for the screening of antibodies that possess the 

desired specificity include, but are not limited to, enzyme-linked immunosorbent assay 

(ELIS A) and other immunologically-mediated techniques known within the art. In a 

specific embodiment, selection of antibodies that are specific to a particular domain of an 
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MOLX protein is facilitated by generation of hybridomas that bind to the fragment of an 
MOLX protein possessing such a domain. Thus, antibodies that are specific for a desired 
domain within an MOLX protein, or derivatives, fragments, analogs or homologs thereof, 
are also provided herein. 
5 Anti-MOLX antibodies may be used in methods known within the art relating to 

the localization and/or quantitation of an MOLX protein (e.g., for use in measuring levels 
of the MOLX protein within appropriate physiological samples, for use in diagnostic 
methods, for use in imaging the protein, and the like). In a given embodiment, antibodies 
for MOLX proteins, or derivatives, fragments, analogs or homologs thereof, that contain 

10 the antibody derived binding domain, are utilized as pharmacologically-active compounds 
(hereinafter "Therapeutics"). 

An anti-MOLX antibody (e.g., monoclonal antibody) can be used to isolate an 
MOLX polypeptide by standard techniques, such as affinity chromatography or 
immunoprecipitation. An anti-MOLX antibody can facilitate the purification of natural 

1 5 MOLX polypeptide from cells and of recombinantly-produced MOLX polypeptide 

expressed in host cells. Moreover, an anti-MOLX antibody can be used to detect MOLX 
protein (e.g., in a cellular lysate or cell supernatant) in order to evaluate the abundance and 
pattern of expression of the MOLX protein. Anti-MOLX antibodies can be used 
diagnostically to monitor protein levels in tissue as part of a clinical testing procedure, 

20 e.g., to, for example, determine the efficacy of a given treatment regimen. Detection can 
be facilitated by coupling (i.e., physically linking) the antibody to a detectable substance. 
Examples of detectable substances include various enzymes, prosthetic groups, fluorescent 
materials, luminescent materials, bioluminescent materials, and radioactive materials. 
Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, 

25 p-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes 
include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials 
include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes luminol; examples of bioluminescent materials include 

30 luciferase, luciferin, and aequorin, and examples of suitable radioactive material include 
125 I, 131 I, 35 Sor 3 H. 
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MOLX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an MOLX protein, or derivatives, fragments, analogs 
or homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule 
5 capable of transporting another nucleic acid to which it has been linked. One type of 
vector is a "plasmid", which refers to a circular double stranded DNA loop into which 
additional DNA segments can be ligated. Another type of vector is a viral vector, wherein 
additional DNA segments can be ligated into the viral genome. Certain vectors are 
capable of autonomous replication in a host cell into which they are introduced (e.g., 

1 0 bacterial vectors having a bacterial origin of replication and episomal mammalian 

vectors). Other vectors (e.g., non-episomal mammalian vectors) are integrated into the 
genome of a host cell upon introduction into the host cell, and thereby are replicated along 
with the host genome. Moreover, certain vectors are capable of directing the expression of 
genes to which they are operatively-linked. Such vectors are referred to herein as 

1 5 "expression vectors' 1 . In general, expression vectors of utility in recombinant DNA 

techniques are often in the form of plasmids. In the present specification, "plasmid" and 
"vector" can be used interchangeably as the plasmid is the most commonly used form of 
vector. However, the invention is intended to include such other forms of expression 
vectors, such as viral vectors (e.g., replication defective retroviruses, adenoviruses and 

20 adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means 
that the recombinant expression vectors include one or more regulatory sequences, 
selected on the basis of the host cells to be used for expression, that is operatively-linked 

25 to the nucleic acid sequence to be expressed. Within a recombinant expression vector, 
"operably-linked" is intended to mean that the nucleotide sequence of interest is linked to 
the regulatory sequence(s) in a manner that allows for expression of the.nucleotide 
sequence (e.g., in an in vifro transcription/translation system or in a host cell when the 
vector is introduced into the host cell). 

30 The term "regulatory sequence" is intended to includes promoters, enhancers and 

other expression control elements (e.g., polyadenylation signals). Such regulatory 

sequences are described, for example, in Goeddel, Gene Expression Technology: 

Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory 

sequences include those that direct constitutive expression of a nucleotide sequence in 
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many types of host cell and those that direct expression of the nucleotide sequence only in 
certain host cells (e.g., tissue-specific regulatory sequences). It will be appreciated by 
those skilled in the art that the design of the expression vector can depend on such factors 
as the choice of the host cell to be transformed, the level of expression of protein desired, 
5 etc. The expression vectors of the invention can be introduced into host cells to thereby 
produce proteins or peptides, including fusion proteins or peptides, encoded by nucleic 
acids as described herein (e.g., MOLX proteins, mutant forms of MOLX proteins, fusion 
proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 

10 expression of MOLX proteins in prokaryotic or eukaryotic cells. For example, MOLX 
proteins can be expressed in bacterial cells such as Escherichia coli, insect cells (using 
baculovirus expression vectors) yeast cells or mammalian cells. Suitable host cells are 
discussed further in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Alternatively, the 

1 5 recombinant expression vector can be transcribed and translated in vitro, for example 
using 77 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli 
with vectors containing constitutive or inducible promoters directing the expression of 
either fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a 

20 protein encoded therein, usually to the amino terminus of the recombinant protein. Such 
fusion vectors typically serve three purposes: (/) to increase expression of recombinant 
protein; (//) to increase the solubility of the recombinant protein; and (Hi) to aid in the 
purification of the recombinant protein by acting as a ligand in affinity purification. 
Often, in fusion expression vectors, a proteolytic cleavage site is introduced at the junction 

25 of the fusion moiety and the recombinant protein to enable separation of the recombinant 
\ protein from the fusion moiety subsequent to purification of the fusion protein. Such 
enzymes, and their cognate recognition sequences, include Factor Xa, thrombin and 
enterokinase. Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; 
Smith and Johnson, 1988. Gene 67: 31-40), pMAL (New England Biolabs, Beverly, 

30 Mass.) and pRIT5 (Pharmacia, Piscataway, N J.) that fuse glutathione S-transferase 

(GST), maltose E binding protein, or protein A, respectively, to the target recombinant 
protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et a/., (1988) Gene 69:301-315) and pET lid (Studier et al, GENE EXPRESSION 
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Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express 
the protein in a host bacteria with an impaired capacity to proteolytically cleave the 
5 recombinant protein. See, e.g., Gottesman, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy 
is to alter the nucleic acid sequence of the nucleic acid to be inserted into an expression 
vector so that the individual codons for each amino acid are those preferentially utilized in 
E. coli {see, e.g., Wada, et al., 1992. Nucl Acids Res. 20: 21 1 1-2118). Such alteration of 
1 0 nucleic acid sequences of the invention can be carried out by standard DN A synthesis 
techniques. 

In another embodiment, the MOLX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al, 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 

15 30: 933-943), pJRY88 (Schultz et a/., 1987. Gene 54: 1 13-123), pYES2 (Invitrogen 
Corporation, San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif). 

Alternatively, MOLX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells 
(e.g., SF9 cells) include thepAc series (Smith, et ah, 1983. Mol Cell Biol 3: 2156-2165) 

20 and the pVL series (Lucklow and Summers, 1 989. Virology 1 70: 3 1-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC 
(Kaufman, et al, 1987. EMBOJ. 6: 187-195). When used in mammalian cells, the 

25 expression vector's control functions are often provided by viral regulatory elements. For 
example, commonly used promoters are derived from polyoma, adenovirus 2, 
cytomegalovirus, and simian virus 40. For other suitable expression systems for both 
prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of Sambrook, etaL, 
Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring Harbor 

30 Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable 

of directing expression of the nucleic acid preferentially in a particular cell type (e.g., 

tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 

regulatory elements are known in the art. Non-limiting examples of suitable 
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tissue-specific promoters include the albumin promoter (liver-specific; Pinkert, et ah, 
1987. Genes Dev. 1 : 268-277), lymphoid-specific promoters (Calame and Eaton, 1988. 
Adv. Immunol. 43: 235-275), in particular promoters of T cell receptors (Winoto and 
Baltimore, 1989. EMBOJ. 8: 729-733) and immunoglobulins (Banerji, etal, 1983. Cell 
5 33: 729-740; Queen and Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters 
{e.g., the neurofilament promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad. Sci. USA 86: 
5473-5477), pancreas-specific promoters (Edlund, et aL, 1985. Science 230: 912-916), and 
mammary gland-specific promoters (eg., milk whey promoter; U.S. Pat. No. 4,873,3 16 
and European Application Publication No. 264,166). Developmentally-regulated 

10 promoters are also encompassed, e.g., the murine hox promoters (Kessel and Grass, 1990. 
Science 249: 374-379) and the a-fetoprotein promoter (Campes and Tilghman, 1989. 
Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. 

1 5 That is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that 
allows for expression (by transcription of the DNA molecule) of an RNA molecule that is 
antisense to MOLX mRNA. Regulatory sequences operatively linked to a nucleic acid 
cloned in the antisense orientation can be chosen that direct the continuous expression of 
the antisense RNA molecule in a variety of cell types, for instance viral promoters and/or 

20 enhancers, or regulatory sequences can be chosen that direct constitutive, tissue specific or 
cell type specific expression of antisense RNA. The antisense expression vector can be in 
the form of a recombinant plasmid, phagemid or attenuated virus in which antisense 
nucleic acids are produced under the control of a high efficiency regulatory region, the 
activity of which can be determined by the cell type into which the vector is introduced. 

25 For a discussion of the regulation of gene expression using antisense genes see, e.g., 
Weintraub, et aL, "Antisense RNA as a molecular tool for genetic analysis," Reviews- 
Trends in Genetics, Vol. 1(1) .1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 

30 "recombinant host cell" are used interchangeably herein. It is understood that such terms 
refer not only to the particular subject cell but also to the progeny or potential progeny of 
such a cell. Because certain modifications may occur in succeeding generations due to 



213 



WO 02/102321 



PCTYUS02/19522 



either mutation or environmental influences, such progeny may not, in fact, be identical to 
the parent cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, MOLX protein 
can be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells 
5 (such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are 
known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
conventional transformation or transfection techniques. As used herein, the terms 
"transformation" and "transfection" are intended to refer to a variety of art-recognized 

10 techniques for introducing foreign nucleic acid (e.g., DNA) into a host cell, including 
calcium phosphate or calcium chloride co-precipitation, DEAE-dextran-mediated 
transfection, lipofection, or electroporation. Suitable methods for transforming or 
transfecting host cells can be found in Sambrook, et aL (MOLECULAR Cloning: A 
Laboratory Manual. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor 

15 Laboratory Press, Cold Spring Harbor, N.Y., 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 
integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is 

20 generally introduced into the host cells along with the gene of interest. Various selectable 
markers include those that confer resistance to drugs, such as G41 8, hygromycin and 
methotrexate. Nucleic acid encoding a selectable marker can be introduced into a host cell 
on the same vector as that encoding MOLX or can be introduced on a separate vector. 
Cells stably transfected with the introduced nucleic acid can be identified by drug 

25 selection (e.g., cells that have incorporated the selectable marker gene will survive, while 
the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, 
can be used to produce (i.e., express) MOLX protein. Accordingly, the invention further 
provides methods for producing MOLX protein using the host cells of the invention. In 
30 one embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding MOLX protein has been introduced) in a suitable 
medium such that MOLX protein is produced. In another embodiment, the method further 
comprises isolating MOLX protein from the medium or the host cell. 
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Transgenic MOLX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized 
oocyte or an embryonic stem cell into which MOLX protein-coding sequences have been 
5 introduced. Such host cells can then be used to create non-human transgenic animals in 
which exogenous MOLX sequences have been introduced into their genome or 
homologous recombinant animals in which endogenous MOLX sequences have been 
altered. Such animals are useful for studying the function and/or activity of MOLX 
protein and for identifying and/or evaluating modulators of MOLX protein activity. As 

10 used herein, a "transgenic animal" is a non-human animal, preferably a mammal, more 
preferably a rodent such as a rat or mouse, in which one or more of the cells of the animal 
includes a transgene. Other examples of transgenic animals include non-human primates, 
sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA that 
is integrated into the genome of a cell from which a transgenic animal develops and that 

1 5 remains in the genome of the mature animal, thereby directing the expression of an 

encoded gene product in one or more cell types or tissues of the transgenic animal. As 
used herein, a "homologous recombinant animal" is a non-human animal, preferably a 
mammal, more preferably a mouse, in which an endogenous MOLX gene has been altered 
by homologous recombination between the endogenous gene and an exogenous DNA 

20 molecule introduced into a cell of the animal, e.g., an embryonic cell of the animal, prior 
to development of the animal. 

A transgenic animal of the invention can be created by introducing 
MOLX-encoding nucleic acid into the male pronuclei of a fertilized oocyte (e.g. , by 
microinjection, retroviral infection) and allowing the oocyte to develop in a 

25 pseudopregnant female foster animal. The human MOLX cDNA sequences of SEQ ID 
NOS:l, 3,5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29, 114, 116, 118, 120, 123, 125, 128, 
130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 
164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
and 205 can be introduced as a transgene into the genome of a non-human animal. 

30 Alternatively, a non-human homologue of the human MOLX gene, such as a mouse 
MOLX gene, can be isolated based on hybridization to the human MOLX cDNA 
(described further supra) and used as a transgene. Intronic sequences and polyadenylation 
signals can also be included in the transgene to increase the efficiency of expression of the 
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transgene. A tissue-specific regulatory sequence(s) can be operably-linked to the MOLX 
transgene to direct expression of MOLX protein to particular cells. Methods for 
generating transgenic animals via embryo manipulation and microinjection, particularly 
animals such as mice, have become conventional in the art and are described, for example, 
5 in U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191; and Hogan, 1986. In: 

Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N. Y. Similar methods are used for production of other transgenic animals. A 
transgenic founder animal can be identified based upon the presence of the MOLX 
transgene in its genome and/or expression of MOLX mRNA in tissues or cells of the 

10 animals. A transgenic founder animal can then be used to breed additional animals 
carrying the transgene. Moreover, transgenic animals carrying a transgene-encoding 
MOLX protein can further be bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains 
at least a portion of an MOLX gene into which a deletion, addition or substitution has been 

15 introduced to thereby alter, e.g., functionally disrupt, the MOLX gene. The MOLX gene 
canbeahuman gene (e.g., the cDNA of SEQ IDNOS:l,3, 5, 7, 9, 11, 13, 15, 17, 19,21, 
23,25,27,29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 
146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205), but more preferably, is a 

20 non-human homologue of a human MOLX gene. For example, a mouse homologue of 
human MOLX gene of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 
191, 193, 195, 197, 199, 201, 203, and 205 can be used to construct a homologous 

25 recombination vector suitable for altering an endogenous MOLX gene in the mouse 
genome. In one embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous MOLX gene is functionally disrupted (i.e., no longer 
encodes a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous 

30 recombination, the endogenous MOLX gene is mutated or otherwise altered but still 

encodes functional protein (e.g., the upstream regulatory region can be altered to thereby 

alter the expression of the endogenous MOLX protein). In the homologous recombination 

vector, the altered portion of the MOLX gene is flanked at its 5 - and 3 -termini by 

additional nucleic acid of the MOLX gene to allow for homologous recombination to 
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occur between the exogenous MOLX gene carried by the vector and an endogenous 
MOLX gene in an embryonic stem cell. The additional flanking MOLX nucleic acid is of 
sufficient length for successful homologous recombination with the endogenous gene. 
Typically, several kilobases of flanking DNA (both at the 5 f - and 3 -termini) are included 
5 in the vector. See, e.g., Thomas, et aL, 1987. Cell 51 : 503 for a description of homologous 
recombination vectors. The vector is ten introduced into an embryonic stem cell line (e.g., 
by electroporation) and cells in which the introduced MOLX gene has homologously- 
recombined with the endogenous MOLX gene are selected. See, e.g., Li, et al, 1992. Cell 
69: 915. 

10 The selected cells are then injected into a blastocyst of an animal (e.g. , a mouse) to 

form aggregation chimeras. See, e.g., Bradley, 1987. In: TERATOCARCINOMAS AND 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 
1 13-152. A chimeric embryo can then be implanted into a suitable pseudopregnant female 
foster animal and the embryo brought to term. Progeny harboring the homologously- 

1 5 recombined DNA in their germ cells can be used to breed animals in which all cells of the 
animal contain the homologously-recombined DNA by germline transmission of the 
transgene. Methods for constructing homologous recombination vectors and homologous 
recombinant animals are described further in Bradley, 1991. Curr. Opin. Biotechnol 2: 
823-829; PCT International Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; 

20 and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that 
contain selected systems that allow for regulated expression of the transgene. One 
example of such a system is the cre/loxP recombinase system of bacteriophage PI . For a 
description of the cre/loxP recombinase system, See t e.g., Lakso, et al, 1992. Proc. Natl. 

25 Acad. Sci. USA 89: 6232-6236. Another example of a recombinase system is the FLP 
recombinase system of Saccharomyces cerevisiae. See, O'Gorman, etaL, 1991. Science 
251:1351-1355. If a cre/loxP recombinase system is used to regulate expression of the 
transgene, animals containing transgenes encoding both the Cre recombinase and a 
selected protein are required. Such animals can be provided through the construction of 

30 "double" transgenic animals, e.g., by mating two transgenic animals, one containing a 
transgene encoding a selected protein and the other containing a transgene encoding a 
recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut, et al, 1997. Nature 385: 810-813. In brief, 
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a cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit 
the growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through 
the use of electrical pulses, to an enucleated oocyte from an animal of the same species 
from which the quiescent cell is isolated. The reconstructed oocyte is then cultured such 
5 that it develops to morula or blastocyte and then transferred to pseudopregnant female 
foster animal. The offspring borne of this female foster animal will be a clone of the 
animal from which the cell (e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The MOLX nucleic acid molecules, MOLX proteins, and anti-MOLX antibodies 

10 (also referred to herein as "active compounds' 1 ) of the invention, and derivatives, 
fragments, analogs and homologs thereof, can be incorporated into pharmaceutical 
compositions suitable for administration. Such compositions typically comprise the 
nucleic acid molecule, protein, or antibody and a pharmaceutical^ acceptable carrier. As 
used herein, "pharmaceutically acceptable carrier" is intended to include any and all 

15 solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and 

absorption delaying agents, and the like, compatible with pharmaceutical administration. 
Suitable carriers are described in the most recent edition of Remington's Pharmaceutical 
Sciences, a standard reference text in the field, which is incorporated herein by reference. 
Preferred examples of such carriers or diluents include, but are not limited to, water, 

20 saline, finger's solutions, dextrose solution, and 5% human serum albumin. Liposomes 

and non-aqueous vehicles such as fixed oils may also be used. The use of such media and 
agents for pharmaceutical^ active substances is well known in the art. Except insofar as 
any conventional media or agent is incompatible with the active compound, use thereof in 
the compositions is contemplated. Supplementary active compounds can also be 

25 incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with 
its intended route of administration. Examples of routes of administration include 
parenteral, e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal 
(i.e., topical), transmucosal, and rectal administration. Solutions or suspensions used for 

30 parenteral, intradermal, or subcutaneous application can include the following 

components: a sterile diluent such as water for injection, saline solution, fixed oils, 
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or 
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sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid (EDTA); 
buffers such as acetates, citrates or phosphates, and agents for the adjustment of tonicity 
such as sodium chloride or dextrose. The pH can be adjusted with acids or bases, such as 
hydrochloric acid or sodium hydroxide. The parenteral preparation can be enclosed in 
5 ampoules, disposable syringes or multiple dose vials made of glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ 

JO (BASF, Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the 

composition must be sterile and should be fluid to the extent that easy syringeability 
exists. It must be stable under the conditions of manufacture and storage and must be 
preserved against the contaminating action of microorganisms such as bacteria and fungi. 
The carrier can be a. solvent or dispersion medium containing, for example, water, ethanol, 

15 polyol (for example, glycerol, propylene glycol, and liquid polyethylene glycol, and the 
like), and suitable mixtures thereof. The proper fluidity can be maintained, for example, 
by the use of a coating such as lecithin, by the maintenance of the required particle size in 
the case of dispersion and by the use of surfactants. Prevention of the action of 
microorganisms can be achieved by various antibacterial and antifungal agents, for 

20 example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many 
cases, it will be preferable to include isotonic agents, for example, sugars, polyalcohols 
such as manitol, sorbitol, sodium chloride in the composition. Prolonged absorption of the 
injectable compositions can be brought about by including in the composition an agent 
which delays absorption, for example, aluminum monostearate and gelatin. 

25 Sterile injectable solutions can be prepared by incorporating the active compound 

(e.g., an MOLX protein or anti-MOLX antibody) in the required amount in an appropriate 
solvent with one or a combination of ingredients enumerated above, as required, followed 
by filtered sterilization. Generally, dispersions are prepared by incorporating the active 
compound into a sterile vehicle that contains a basic dispersion medium and the required 

30 other ingredients from those enumerated above. In the case of sterile powders for the 

preparation of sterile injectable solutions, methods of preparation are vacuum drying and 
freeze-drying that yields a powder of the active ingredient plus any additional desired 
ingredient from a previously sterile-filtered solution thereof. 

219 



WO 02/102321 



PC17US02/19522 



Oral compositions generally include an inert diluent or an edible carrier. They can 
be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral 
therapeutic administration, the active compound can be incorporated with excipients and 
used in the form of tablets, troches, or capsules. Oral compositions can also be prepared 
5 using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is 
applied orally and swished and expectorated or swallowed. Pharmaceutically compatible 
binding agents, and/or adjuvant materials can be included as part of the composition. The 
tablets, pills, capsules, troches and the like can contain any of the following ingredients, or 
compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth 

10 or gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic 
acid, Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a 
glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; 
or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 

1 5 aerosol spray from pressured container or dispenser which contains a suitable propellant, 
e g-, a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, 

20 and include, for example, for transmucosal administration, detergents, bile salts, and 

fusidic acid derivatives. Transmucosal administration can be accomplished through the 
use of nasal sprays or suppositories. For transdermal administration, the active 
compounds are formulated into ointments, salves, gels, or creams as generally known in 
the art. 

25 The compounds can also be prepared in the form of suppositories (e.g., with 

conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will 
protect the compound against rapid elimination from the body, such as a controlled release 

30 formulation, including implants and microencapsulated delivery systems. Biodegradable, 

biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 

polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation 

of such formulations will be apparent to those skilled in the art. The materials can also be 

obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
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suspensions (including liposomes targeted to infected cells with monoclonal antibodies to 
viral antigens) can also be used as pharmaceutically acceptable carriers. These can be 
prepared according to methods known to those skilled in the art, for example, as described 
in U.S. Patent No. 4,522,811. 
5 It is especially advantageous to formulate oral or parenteral compositions in dosage 

unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be 
treated; each unit containing a predetermined quantity of active compound calculated to 
produce the desired therapeutic effect in association with the required pharmaceutical 

1 0 carrier. The specification for the dosage unit forms of the invention are dictated by and 
directly dependent on the unique characteristics of the active compound and the particular 
therapeutic effect to be achieved, and the limitations inherent in the art of compounding 
such an active compound for the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used 

15 as gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for 

example, intravenous injection, local administration {see, e.g., U.S. Patent No. 5,328,470) 
or by stereotactic injection {see, e.g., Chen, etal, 1994. Proc. Natl Acad. Sci. USA 91: 
3054-3057). The pharmaceutical preparation of the gene therapy vector can include the 
gene therapy vector in an acceptable diluent, or can comprise a slow release matrix in 

20 which the gene delivery vehicle is imbedded. Alternatively, where the complete gene 

delivery vector can be produced intact from recombinant cells, e.g., retroviral vectors, the 
pharmaceutical preparation can include one or more cells that produce the gene delivery 
system. 

The pharmaceutical compositions can be included in a container, pack, or 
25 dispenser together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express MOLX 
protein {e.g., via a recombinant expression vector in a host cell in gene therapy 
applications), to detect MOLX mRNA {e.g., in a biological sample) or a genetic lesion in 
30 an MOLX gene, and to modulate MOLX activity, as described further, below. In addition, 
the MOLX proteins can be used to screen drugs or compounds that modulate the MOLX 
protein activity or expression as well as to treat disorders characterized by insufficient or 
excessive production of MOLX protein or production of MOLX protein forms that have 
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decreased or aberrant activity compared to MOLX wild-type protein (e.g.; diabetes 
(regulates insulin release); obesity (binds and transport lipids); metabolic disturbances 
associated with obesity, the metabolic syndrome X as well as anorexia and wasting 
disorders associated with chronic diseases and various cancers, and infectious 
disease(possesses anti-microbial activity) and the various dyslipidemias. In addition, the 
anti-MOLX antibodies of the invention can be used to detect and isolate MOLX proteins 
and modulate MOLX activity. In yet a further aspect, the invention can be used in methods 
to influence appetite, absorption of nutrients and the disposition of metabolic substrates in 
both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay' 1 ) 
for identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to MOLX proteins or have a 
stimulatory or inhibitory effect on, e.g., MOLX protein expression or MOLX protein 
activity. The invention also includes compounds identified in the screening assays 
described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an 
MOLX protein or polypeptide or biologically-active portion thereof. The test compounds 
of the invention can be obtained using any of the numerous approaches in combinatorial 
library methods known in the art, including: biological libraries; spatially addressable 
parallel solid phase or solution phase libraries; synthetic library methods requiring 
deconvolution; the "one-bead one-compound" library method; and synthetic library 
methods using affinity chromatography selection. The biological library approach is 
limited to peptide libraries, while the other four approaches are applicable to peptide, 
non-peptide oligomer or small molecule libraries of compounds. See, e.g., Lam, 1997. 
Anticancer Drug Design 12:145. 

A "small molecule" as used herein, is meant to refer, to a composition that has a 

molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 

molecules can be, e.g, nucleic acids, peptides, polypeptides, peptidomimetics, 

carbohydrates, lipids or other organic or inorganic molecules. Libraries of chemical 
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and/or biological mixtures, such as fungal, bacterial, or algal extracts, are known in the art 
and can be screened with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the 
art, for example in: DeWitt, et aL, 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb, et aL, 
5 1994. Proc. Natl. Acad. Sci. U.S.A. 91: 1 1422; Zuckermann, et aL, 1994. J. Med Chem. 
37: 2678; Choi etaL, 1993. Science 261: 1303; Carrell, etaL, 1994. Angew. Chem. Int. Ed. 
Engl. 33: 2059; Carell, et ah, 1994. Angew. Chem. Int. Ed Engl. 33: 2061; and Gallop, et 
aL, 1994. J. Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 

10 Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips 

(Fodor, 1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores 
(Ladner, U.S. Patent 5,233,409), plasmids (Cull, etaL, 1992. Proc. Natl. Acad Sci. USA 
89: 1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. 
Science 249: 404-406; Cwirla, et aL, 1990. Proc. Natl. Acad Sci. U.S.A. 87: 6378-6382; 

15 Felici, 1991. J. Mol Biol. 222: 301-310; Ladner, U.S. PatentNo. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses 
a membrane-bound form of MOLX protein, or a biologically-active portion thereof, on the 
cell surface is contacted with a test compound and the ability of the test compound to bind 
to an MOLX protein determined. The cell, for example, can of mammalian origin or a 

20 yeast cell. Determining the ability of the test compound to bind to the MOLX protein can 
be accomplished, for example, by coupling the test compound with a radioisotope or 
enzymatic label such that binding of the test compound to the MOLX protein or 
biologically-active portion thereof can be determined by detecting the labeled compound 
in a complex. For example, test compounds can be labeled with 125 1, 35 S, I4 C, or 3 H, either 

25 directly or indirectly, and the radioisotope detected by direct counting of radioemission or 
by scintillation counting. Alternatively, test compounds can be enzymatically-labeled 
with, for example, horseradish peroxidase, alkaline phosphatase, or luciferase, and the 
enzymatic label detected by determination of conversion of an appropriate substrate to 
product. In one embodiment, the assay comprises contacting a cell which expresses a 

30 membrane-bound form of MOLX protein, or a biologically-active portion thereof, on the 
cell surface with a known compound which binds MOLX to form an assay mixture, 
contacting the assay mixture with a test compound, and determining the ability of the test 
compound to interact with an MOLX protein, wherein determining the ability of the test 
compound to interact with an MOLX protein comprises determining the ability of the test 
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compound to preferentially bind to MOLX protein or a biologically-active portion thereof 
as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of MOLX protein, or a biologically-active portion 
5 thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate (e.g., stimulate or inhibit) the activity of the MOLX protein or 
biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of MOLX or a biologically-active portion thereof can be 
accomplished, for example, by determining the ability of the MOLX protein to bind to or 

1 0 interact with an MOLX target molecule. As used herein, a "target molecule 11 is a molecule 
with which an MOLX protein binds or interacts in nature, for example, a molecule on the 
surface of a cell which expresses an MOLX interacting protein, a molecule on the surface 
of a second cell, a molecule in the extracellular milieu, a molecule associated with the 
internal surface of a cell membrane or a cytoplasmic molecule. An MOLX target 

1 5 molecule can be a non-MOLX molecule or an MOLX protein or polypeptide of the 
invention. In one embodiment, an MOLX target molecule is a component of a signal 
transduction pathway that facilitates transduction of an extracellular signal (e.g. a signal 
generated by binding of a compound to a membrane-bound MOLX molecule) through the 
cell membrane and into the cell. The target, for example, can be a second intercellular 

20 protein that has catalytic activity or a protein that facilitates the association of downstream 
signaling molecules with MOLX. 

Determining the ability of the MOLX protein to bind to or interact with an MOLX 
target molecule can be accomplished by one of the methods described above for 
determining direct binding. In one embodiment, determining the ability of the MOLX 

25 protein to bind to or interact with an MOLX target molecule can be accomplished by 
determining the activity of the target molecule. For example, the activity of the target 
molecule can be determined by detecting induction of a cellular second messenger of the 
target (i.e. intracellular Ca 2+ , diacylglycerol, IP 3 , etc.), detecting catalytic/enzymatic 
activity of the target an appropriate substrate, detecting the induction of a reporter gene 

30 (comprising an MOLX-responsive regulatory element operatively linked to a nucleic acid 

encoding a detectable marker, e.g., luciferase), or detecting a cellular response, for 

example, cell survival, cellular differentiation, or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay 

comprising contacting an MOLX protein or biologically-active portion thereof with a test 
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compound and determining the ability of the test compound to bind to the MOLX protein 
or biologically-active portion thereof. Binding of the test compound to the MOLX protein 
can be determined either directly or indirectly as described above. In one such 
embodiment, the assay comprises contacting the MOLX protein or biologically-active 
5 portion thereof with a known compound which binds MOLX to form an assay mixture, 
contacting the assay mixture with a test compound, and determining the ability of the test 
compound to interact with an MOLX protein, wherein determining the ability of the test 
compound to interact with an MOLX protein comprises determining the ability of the test 
compound to preferentially bind to MOLX or biologically-active portion thereof as 

1 0 compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting 
MOLX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to modulate (e.g. stimulate or inhibit) the 
activity of the MOLX protein or biologically-active portion thereof. Determining the 

1 5 ability of the test compound to modulate the activity of MOLX can be accomplished, for 
example, by determining the ability of the MOLX protein to bind to an MOLX target 
molecule by one of the methods described above for determining direct binding. In an 
alternative embodiment, determining the ability of the test compound to modulate the 
activity of MOLX protein can be accomplished by determining the ability of the MOLX 

20 protein further modulate an MOLX target molecule. For example, the catalytic/enzymatic 
activity of the target molecule on an appropriate substrate can be determined as described, 
supra. 

In yet another embodiment, the cell-free assay comprises contacting the MOLX 
protein or biologically-active portion thereof with a known compound which binds MOLX 

25 protein to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with an MOLX protein, wherein 
determining the ability of the test compound to interact with an MOLX protein comprises 
detennining the ability of the MOLX protein to preferentially bind to or modulate the 
activity of an MOLX target molecule. 

30 The cell-free assays of the invention are amenable to use of both the soluble form 

or the membrane-bound form of MOLX protein. In the case of cell-free assays comprising 

the membrane-bound form of MOLX protein, it may be desirable to utilize a solubilizing 

agent such that the membrane-bound form of MOLX protein is maintained in solution. 

Examples of such solubilizing agents include non-ionic detergents such as 
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ri-octylglucoside, n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl-N,N-dimethyl-3-ammonio-l -propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
5 3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may 
be desirable to immobilize either MOLX protein or its target molecule to facilitate 
separation of complexed from uncomplexed forms of one or both of the proteins, as well 
as to accommodate automation of the assay. Binding of a test compound to MOLX 

10 protein, or interaction of MOLX protein with a target molecule in the presence and 
absence of a candidate compound, can be accomplished in any vessel suitable for 
containing the reactants. Examples of such vessels include microtiter plates, test tubes, 
and micro-centrifuge tubes. In one embodiment, a fusion protein can be provided that 
adds a domain that allows one or both of the proteins to be bound to a matrix. For 

1 5 example, GST-MOLX fusion proteins or GST-target fusion proteins can be adsorbed onto 
glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized 
microtiter plates, that are then combined with the test compound or the test compound and 
either the non-adsorbed target protein or MOLX protein, and the mixture is incubated 
under conditions conducive to complex formation (e.g., at physiological conditions for salt 

20 and pH). Following incubation, the beads or microtiter plate wells are washed to remove 
any unbound components, the matrix immobilized in the case of beads, complex 
determined either directly or indirectly, for example, as described, supra. Alternatively, 
the complexes can be dissociated from the matrix, and the level of MOLX protein binding 
or activity determined using standard techniques. 

25 Other techniques for immobilizing proteins on matrices can also be used in the 

screening assays of the invention. For example, either the MOLX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
MOLX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art {e.g. , biotinylation 

30 kit, Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 

96 well plates (Pierce Chemical). Alternatively, antibodies reactive with MOLX protein 

or target molecules, but which do not interfere with binding of the MOLX protein to its 

target molecule, can be derivatized to the wells of the plate, and unbound target or MOLX 

protein trapped in the wells by antibody conjugation. Methods for detecting such 
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complexes, in addition to those described above for the GST-immobilized complexes, 
include immunodetection of complexes using antibodies reactive with the MOLX protein 
or target molecule, as well as enzyme-linked assays that rely on detecting an enzymatic 
activity associated with the MOLX protein or target molecule. 
5 In another embodiment, modulators of MOLX protein expression are identified in 

a method wherein a cell is contacted with a candidate compound and the expression of 
MOLX mRNA or protein in the cell is determined. The level of expression of MOLX 
mRNA or protein in the presence of the candidate compound is compared to the level of 
expression of MOLX mRNA or protein in the absence of the candidate compound. The 

10 candidate compound can then be identified as a modulator of MOLX mRNA or protein 
expression based upon this comparison. For example, when expression of MOLX mRNA 
or protein is greater (i.e., statistically significantly greater) in the presence of the candidate 
compound than in its absence, the candidate compound is identified as a stimulator of 
MOLX mRNA or protein expression. Alternatively, when expression of MOLX mRNA 

15 or protein is less (statistically significantly less) in the presence of the candidate compound 
than in its absence, the candidate compound is identified as an inhibitor of MOLX mRNA 
or protein expression. The level of MOLX mRNA or protein expression in the cells can 
be determined by methods described herein for detecting MOLX mRNA or protein. 

In yet another aspect of the invention, the MOLX proteins can be used as "bait 

20 proteins" in a two-hybrid assay or three hybrid assay (see, e.g. , U.S. Patent No. 5,283,3 17; 
Zervos, et al, 1993. Cell 72: 223-232; Madura, et aL, 1993. J. Biol Chem. 268: 
12046-12054; Bartel, et al, 1993. Biotechniqnes 14: 920-924; Iwabuchi, etal, 1993. 
Oncogene 8: 1693-1696; and Brent WO 94/10300), to identify other proteins that bind to 
or interact with MOLX ("MOLX-binding proteins" or "MOLX-bp") and modulate MOLX 

25 activity. Such MOLX-binding proteins are also likely to be involved in the propagation of 
signals by the MOLX proteins as, for example, upstream or downstream elements of the 
. MOLX pathway. 

The two-hybrid system is based on the modular nature of most transcription 

factors, which consist of separable DNA-binding and activation domains. Briefly, the 

30 assay utilizes two different DNA constructs. In one construct, the gene that codes for 

MOLX is fused to a gene encoding the DNA binding domain of a known transcription 

factor (e.g., GAL-4). In the other construct, a DNA sequence, from a library of DNA 

sequences, that encodes an unidentified protein ("prey" or "sample") is fused to a gene that 

codes for the activation domain of the known transcription factor. If the "bait" and the 
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"prey" proteins are able to interact, in vivo, forming an MOLX-dependent complex, the 
DNA-binding and activation domains of the transcription factor are brought into close 
proximity. This proximity allows transcription of a reporter gene (e.g., LacZ) that is 
operably linked to a transcriptional regulatory site responsive to the transcription factor. 
5 Expression of the reporter gene can be detected and cell colonies containing the functional 
transcription factor can be isolated and used to obtain the cloned gene that encodes the 
protein which interacts with MOLX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

1 0 Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 
corresponding complete gene sequences) can be used in numerous ways as polynucleotide 
reagents. By way of example, and not of limitation, these sequences can be used to: (z) 
map their respective genes on a chromosome; and, thus, locate gene regions associated 
15 with genetic disease; (/i) identify an individual from a minute biological sample (tissue 
typing); and (Hi) aid in forensic identification of a biological sample. Some of these 
applications are described in the subsections, below. 

Chromosome Mapping 

20 Once the sequence (or a portion of the sequence) of a gene has been isolated, this 

sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the MOLX 
sequences, SEQ IDNOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 114, 116, 118, 
120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 

25 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 
197, 199, 201, 203, and 205, or fragments or derivatives thereof, can be used to map the 
location of the MOLX genes, respectively, on a chromosome. The mapping of the MOLX 
sequences to chromosomes is an important first step in correlating these sequences with 
genes associated with disease. 

30 Briefly, MOLX genes can be mapped to chromosomes by preparing PCR primers 

(preferably 15-25 bp in length) from the MOLX sequences. Computer analysis of the 
MOLX, sequences can be used to rapidly select primers that do not span more than one 
exon in the genomic DNA, thus complicating the amplification process. These primers 
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can then be used for PCR screening of somatic cell hybrids containing individual human 
chromosomes. Only those hybrids containing the human gene corresponding to the 
MOLX sequences will yield an amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, 
they gradually lose human chromosomes in random order, but retain the mouse 
chromosomes. By using media in which mouse cells cannot grow, because they lack a 
particular enzyme, but in which human cells can, the one human chromosome that 
contains the gene encoding the needed enzyme will be retained. By using various media, 
panels of hybrid cell lines can be established. Each cell line in a panel contains either a 
single human chromosome or a small number of human chromosomes, and a foil set of 
mouse chromosomes, allowing easy mapping of individual genes to specific human 
chromosomes. See, e.g., D'Eustachio, et ai, 1983. Science 220: 919-924. Somatic cell 
hybrids containing only fragments of human chromosomes can also be produced by using 
human chromosomes with translocations and deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day 
using a single thermal cycler. Using the MOLX sequences to design oligonucleotide 
primers, sub-localization can be achieved with panels of fragments from specific 
chromosomes. 

Fluorescence in sitii hybridization (FISH) of a DN A sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The 
chromosomes can be treated briefly with trypsin, and then stained with Giemsa. A pattern 
of light and dark bands develops on each chromosome, so that the chromosomes can be 
identified individually. The FISH technique can be used with a DNA sequence as short as 
500 or 600 bases. However, clones larger than 1,000 bases have a higher likelihood of 
binding to a unique chromosomal location with sufficient signal intensity for simple 
detection. Preferably 1,000 bases, and more preferably 2,000 bases, will suffice to get 
good results at a reasonable amount of time. For a review of this technique, see, Verma, et 
aL, Human Chromosomes: A Manual of Basic Techniques (Pergamon Press, New 
York 1988). 
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Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to 
noncoding regions of the genes actually are preferred for mapping purposes. Coding 
5 sequences are more likely to be conserved within gene families, thus increasing the chance 
of cross hybridizations during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. 
Such data are found, e.g., in McKusick, Mendelian Inheritance in Man, available 

1 0 on-line through Johns Hopkins University Welch Medical Library). The relationship 
between genes and disease, mapped to the same chromosomal region, can then be 
identified through linkage analysis (co-inheritance of physically adjacent genes), described 
in, e.g., Egeland, etal, 1987. Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 

1 5 unaffected with a disease associated with the MOLX gene, can be determined. If a 

mutation is observed in some or ail of the affected individuals but not in any unaffected 
individuals, then the mutation is likely to be the causative agent of the particular disease. 
Comparison of affected and unaffected individuals generally involves first looking for 
structural alterations in the chromosomes, such as deletions or translocations that are 

20 visible from chromosome spreads or detectable using PCR based on that DNA sequence. 
Ultimately, complete sequencing of genes from several individuals can be performed to 
confirm the presence of a mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

25 The MOLX sequences of the invention can also be used to identify individuals 

from minute biological samples. In this technique, an individual's genomic DNA is 
digested with one or more restriction enzymes, and probed on a Southern blot to yield 
unique bands for identification. The sequences of the invention are useful as additional 
DNA markers for RFLP ("restriction fragment length polymorphisms," described in U.S. 

30 Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of 
an individual's genome. Thus, the MOLX sequences described herein can be used to 
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prepare two PCR primers from the 5 - and 3 '-termini of the sequences. These primers can 
then be used to amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this 
manner, can provide unique individual identifications, as each individual will have a 
5 unique set of such DNA sequences due to allelic differences. The sequences of the 

invention can be used to obtain such identification sequences from individuals and from 
tissue. The MOLX sequences of the invention uniquely represent portions of the human 
genome. Allelic variation occurs to some degree in the coding regions of these sequences, 
and to a greater degree in the noncoding regions. It is estimated that allelic variation 

10 between individual humans occurs with a frequency of about once per each 500 bases. 
Much of the allelic variation is due to single nucleotide polymorphisms (SNPs), which 
include restriction fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. 

1 5 Because greater numbers of polymorphisms occur in the noncoding regions, fewer 
sequences are necessary to differentiate individuals. The noncoding sequences can 
comfortably provide positive individual identification with a panel of perhaps 10 to 1,000 
primers that each yield a noncoding amplified sequence of 1 00 bases. If predicted coding 
sequences, such as those in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 

20 29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 
150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201, 203, and 205 are used, a more appropriate number of 
primers for positive individual identification would be 500-2,000. 

25 Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 

assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 

prognostic (predictive) purposes to thereby treat an individual prophylactically. 

Accordingly, one aspect of the invention relates to diagnostic assays for determining 

30 MOLX protein and/or nucleic acid expression as well as MOLX activity, in the context of 

a bi?iogical sample (e.g., blood, serum, cells, tissue) to thereby determine whether an 

individual is afflicted with a disease or disorder, or is at risk of developing a disorder, 

associated with aberrant MOLX expression or activity. The disorders include metabolic 

disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia, 
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cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 
disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. The invention also provides for 
5 prognostic (or predictive) assays for determining whether an individual is at risk of 

developing a disorder associated with MOLX protein, nucleic acid expression or activity. 
For example, mutations in an MOLX gene can be assayed in a biological sample. Such 
assays can be used for prognostic or predictive purpose to thereby prophylactically treat an 
individual prior to the onset of a disorder characterized by or associated with MOLX 
10 protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining MOLX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate 
therapeutic or prophylactic agents for that individual (referred to herein as 
"pharmacogenomics"). Pharmacogenomics allows for the selection of agents (e.g., drugs) 
15 for therapeutic or prophylactic treatment of an individual based on the genotype of the 
individual (e.g., the genotype of the individual examined to determine the ability of the 
individual to respond to a particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents 
(e.g., drugs, compounds) on the expression or activity of MOLX in clinical trials. 
20 These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of MOLX in a 

biological sample involves obtaining a biological sample from a test subject and 

25 contacting the biological sample with a compound or an agent capable of detecting MOLX 

protein or nucleic acid (e.g., mRNA, genomic DNA) that encodes MOLX protein such that 

the presence of MOLX is detected in the biological sample. An agent for detecting 

MOLX mRNA or genomic DNA is a labeled nucleic acid probe capable of hybridizing to 

MOLX mRNA or genomic DNA. The nucleic acid probe can be, for example, a 

30 full-length MOLX nucleic acid, such as the nucleic acid of SEQ ID NOSrl, 3, 5, 7, 9, 1 1, 

13, 15, 17, 19, 21, 23, 25, 27, 29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 136, 

138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 168, 170, 

172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, and 205, or aportion 

thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in 
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length and sufficient to specifically hybridize under stringent conditions to MOLX mRNA 
or genomic DNA. Other suitable probes for use in the diagnostic assays of the invention 
are described herein. 

An agent for detecting MOLX protein is an antibody capable of binding to MOLX 

protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or 

more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g. , Fab or 

F(ab')2) can be used. The term "labeled", with regard to the probe or antibody, is intended 

to encompass direct labeling of the probe or antibody by coupling (i.e., physically linking) 

a detectable substance to the probe or antibody, as well as indirect labeling of the probe or 

antibody by reactivity with another reagent that is directly labeled. Examples of indirect 

labeling include detection of a primary antibody using a fluorescently-labeled secondary 

antibody and end-labeling of a DNA probe with biotin such that it can be detected with 

fluorescently-labeled streptavidin. The term "biological sample" is intended to include 

tissues, cells and biological fluids isolated from a subject, as well as tissues, cells and 

fluids present within a subject. That is, the detection method of the invention can be used 

to detect MOLX mRNA, protein, or genomic DNA in a biological sample in vitro as well 

as in vivo. For example, in vitro techniques for detection of MOLX mRNA include 

Northern hybridizations and in situ hybridizations. In vitro techniques for detection of 

MOLX protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 

immunoprecipitations, and immunofluorescence. In vitro techniques for detection of 

MOLX genomic DNA include Southern hybridizations. Furthermore, in vivo techniques 

for detection of MOLX protein include introducing into a subject a labeled anti-MOLX 

antibody. For example, the antibody can be labeled with a radioactive marker whose 

presence and location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 

subject. Alternatively, the biological sample can contain mRNA molecules from the test 

subject or genomic DNA molecules from the test subject. A preferred biological sample is 

a peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 

sample from a control subject, contacting the control sample with a compound or agent 

capable of detecting MOLX protein, mRNA, or genomic DNA, such that the presence of 

MOLX protein, mRNA or genomic DNA is detected in the biological sample, and 

comparing the presence of MOLX protein, mRNA or genomic DNA in the control sample 

with the presence of MOLX protein, mRNA or genomic DNA in the test sample. 
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The invention also encompasses kits for detecting the presence of MOLX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent 
capable of detecting MOLX protein or mRNA in a biological sample; means for 
determining the amount of MOLX in the sample; and means for comparing the amount of 
5 MOLX in the sample with a standard. The compound or agent can be packaged in a 
suitable container. The kit can further comprise instructions for using the kit to detect 
MOLX protein or nucleic acid. 

Prognostic Assays 

10 The diagnostic methods described herein can furthermore be utilized to identify 

subjects having or at risk of developing a disease or disorder associated with aberrant 
MOLX expression or activity. For example, the assays described herein, such as the 
preceding diagnostic assays or the following assays, can be utilized to identify a subject 
having or at risk of developing a disorder associated with MOLX protein, nucleic acid 

15 expression or activity. Alternatively, the prognostic assays can be utilized to identify a 

subject having or at risk for developing a disease or disorder. Thus, the invention provides 
a method for identifying a disease or disorder associated with aberrant MOLX expression 
or activity in which a test sample is obtained from a subject and MOLX protein or nucleic 
acid (e.g. , mRNA, genomic DNA) is detected, wherein the presence of MOLX protein or 

20 nucleic acid is diagnostic for a subject having or at risk of developing a disease or disorder 
associated with aberrant MOLX expression or activity. As used herein, a "test sample 11 
refers to a biological sample obtained from a subject of interest. For example, a test 
sample can be a biological fluid (e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine 

25 whether a subject can be administered an agent (e.g. , an agonist, antagonist, 

peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate) to 
treat a disease or disorder associated with aberrant MOLX expression or activity. For 
example, such methods can be used to determine whether a subject can be effectively 
treated with an agent for a disorder. Thus, the invention provides methods for determining 

30 whether a subject can be effectively treated with an agent for a disorder associated with 

aberrant MOLX expression or activity in -which a test sample is obtained and MOLX 

protein or nucleic acid is detected (e.g., wherein the presence of MOLX protein or nucleic 

acid is diagnostic for a subject that can be administered the agent to treat a disorder 

associated with aberrant MOLX expression or activity). 
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The methods of the invention can also be used to detect genetic lesions in an 
MOLX gene, thereby determining if a subject with the lesioned gene is at risk for a 
disorder characterized by aberrant cell proliferation and/or differentiation. In various 
embodiments, the methods include detecting, in a sample of cells from the subject, the 
presence or absence of a genetic lesion characterized by at least one of an alteration 
affecting the integrity of a gene encoding an MOLX-protein, or the misexpression of the 
MOLX gene. For example, such genetic lesions can be detected by ascertaining the 
existence of at least one of: (i) a deletion of one or more nucleotides from an MOLX gene; 
(it) an addition of one or more nucleotides to an MOLX gene; (iii) a substitution of one or 
more nucleotides of an MOLX gene, (rv) a chromosomal rearrangement of an MOLX 
gene; (v) an alteration in the level of a messenger RNA transcript of an MOLX gene, (vi) 
aberrant modification of an MOLX gene, such as of the methylation pattern of the 
genomic DNA, (vii) the presence of a non-wild-type splicing pattern of a messenger RNA 
transcript of an MOLX gene, (vi/i) a non-wild-type level of an MOLX protein, (ix) allelic 
loss of an MOLX gene, and (x) inappropriate post-translational modification of an MOLX 
protein. As described herein, there are a large number of assay techniques known in the 
art which can be used for detecting lesions in an MOLX gene. A preferred biological 
sample is a peripheral blood leukocyte sample isolated by conventional means from a 
subject. However, any biological sample containing nucleated cells may be used, 
including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer 
in a polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 
4,683,202), such as anchor PCR or RACE PCR, or, alternatively, in a ligation chain 
reaction (LCR) (see, e.g., Landegran, et al, 1988. Science 241: 1077-1080; and 
Nakazawa, et al, 1994. Proc. Natl. Acad. Sci. USA 91 : 360-364), the latter of which can 
be particularly useful for detecting point mutations in the MOLX-gene (see, Abravaya, et 
al, 1995. Nucl. Acids Res. 23: 675-682). This method can include the steps of collecting a 
sample of cells from a patient, isolating nucleic acid (e.g., genomic, mRNA or both) from 
the cells of the sample, contacting the nucleic acid sample with one or more primers that 
specifically hybridize to an MOLX gene under conditions such that hybridization and 
amplification of the MOLX gene (if present) occurs, and detecting the presence or absence 
of an amplification product, or detecting the size of the amplification product and 
comparing the length to a control sample. It is anticipated that PCR and/or LCR may be 
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desirable to use as a preliminary amplification step in conjunction with any of the 
techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication {see, 
Guatelli, etal, 1990. Proc. Natl Acad. Sci. USA 87: 1874-1878), transcriptional 
5 amplification system (see, Kwoh,efa/., 1989. Proc. Natl. Acad Sci USA $6: 1173-1177); 
QP Replicase (see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid 
amplification method, followed by the detection of the amplified molecules using 
techniques well known to those of skill in the art. These detection schemes are especially 
useful for the detection of nucleic acid molecules if such molecules are present in very low 
10 numbers. 

In an alternative embodiment, mutations in an MOLX gene from a sample cell can 
be identified by alterations in restriction enzyme cleavage patterns. For example, sample 
and control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and 

15 compared. Differences in fragment length sizes between sample and control DNA 
indicates mutations in the sample DNA. Moreover, the use of sequence specific 
ribozymes (see, e.g., U.S. Patent No. 5,493,531) can be used to score for the presence of 
specific mutations by development or loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in MOLX can be identified by 

20 hybridizing a sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays 
containing hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 
1996. Human Mutation 7: 244-255; Kozal, et a/., 1996. Nat. Med. 2: 753-759. For 
example, genetic mutations in MOLX can be identified in two dimensional arrays 
containing light-generated DNA probes as described in Cronin, et al, supra. Briefly, a 

25 first hybridization array of probes can be used to scan through long stretches of DNA in a 
sample and control to identify base changes between the sequences by making linear 
arrays of sequential overlapping probes. This step allows the identification of point 
mutations. This is followed by a second hybridization array that allows the 
characterization of specific mutations by using smaller, specialized probe arrays 

30 complementary to all variants or mutations detected. Each mutation array is composed of 
parallel probe sets, one complementary to the wild-type gene and the other complementary 
to the mutant gene. 
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In yet another embodiment, any of a variety of sequencing reactions known in the 
art can be used to directly sequence the MOLX gene and detect mutations by comparing 
the sequence of the sample MOLX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim 
5 and Gilbert, 1977. Proc. Natl Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. 
Scl USA 74: 5463. It is also contemplated that any of a variety of automated sequencing 
procedures can be utilized when performing the diagnostic assays (see, e.g., Naeve, et ah, 
1995. Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
International Publication No. WO 94/16101; Cohen, et ah, 1996. Adv. Chromatography 

10 36: 127-162; and Griffin, et ai, 1993. Appl Biochem. Biotechnol 38: 147-159). 

Other methods for detecting mutations in the MOLX gene include methods in 
which protection from cleavage agents is used to detect mismatched bases in RNA/RNA 
orRNA/DNAheteroduplexes. See, e.g., Myers, et al, 1985. Science 230: 1242. In 
general, the art technique of "mismatch cleavage" starts by providing heteroduplexes of 

1 5 formed by hybridizing (labeled) RNA or DNA containing the wild-type MOLX sequence 
with potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes are treated with an agent that cleaves single-stranded regions of the duplex such 
as which will exist due to basepair mismatches between the control and sample strands. 
For instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids 

20 treated with Si nuclease to enzymatically digesting the mismatched regions. In other 
embodiments, either DNA/DNA or RNA/DNA duplexes can be treated with 
hydroxylamine or osmium tetroxide and with piperidine in order to digest mismatched 
regions. After digestion of the mismatched regions, the resulting material is then 
separated by size on denaturing polyacrylamide gels to determine the site of mutation. 

25 See, e.g., Cotton, etal, 1988. Proc. Natl Acad. Sci. USA 85: 4397; Saleeba, etal, 1992. 
Methods Enzymol. 217: 286-295. In an embodiment, the control DNA or RNA can be 
labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 

30 mismatch repair" enzymes) in defined systems for detecting and mapping point mutations 

in MOLX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. 

coli cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells 

cleaves T at G/T mismatches. See, e.g., Hsu, etal, 1994. Carcinogenesis 15: 1657-1662. 

According to an exemplary embodiment, a probe based on an MOLX sequence, e.g., a 
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wild-type MOLX sequence, is hybridized to a cDNA or other DNA product from a test 
cell(s). The duplex is treated with a DNA mismatch repair enzyme, and the cleavage 
products, if any, can be detected from electrophoresis protocols or the like. See, e.g., U.S. 
Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to 
identify mutations in MOLX genes. For example, single strand conformation 
polymorphism (SSCP) may be used to detect differences in electrophoretic mobility 
between mutant and wild type nucleic acids. See, e.g., Orita, et al, 1989. Proc. Natl 
Acad ScL USA: 86: 2766; Cotton, 1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet 
Anal Tech Appl 9: 73-79. Single-stranded DNA fragments of sample and control MOLX 
nucleic acids will be denatured and allowed to renature. The secondary structure of 
single-stranded nucleic acids varies according to sequence, the resulting alteration in 
electrophoretic mobility enables the detection of even a single base change. The DNA 
fragments may be labeled or detected with labeled probes. The sensitivity of the assay 
may be enhanced by using RNA (rather than DNA), in which the secondary structure is 
more sensitive to a change in sequence. In one embodiment, the subject method utilizes 
heteroduplex analysis to separate double stranded heteroduplex molecules on the basis of 
changes in electrophoretic mobility. See, e.g., Keen, et al, 1991. Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing 
gradient gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. 
When DGGE is used as the method of analysis, DNA will be modified to insure that it 
does not completely denature, for example by adding a GC clamp of approximately 40 bp 
of high-melting GC-rich DNA by PCR. In a further embodiment, a temperature gradient 
is used in place of a denaturing gradient to identify differences in the mobility of control 
and sample DNA. See, e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

: * Examples of other techniques for detecting point mutations include, but are not 
limited to, selective oligonucleotide hybridization, selective amplification, or selective 
primer extension. For example, oligonucleotide primers may be prepared in which the 
known mutation is placed centrally and then hybridized to target DNA under conditions 
that permit hybridization only if a perfect match is found. See, e.g., Saiki, et al 9 1986. 
Nature 324: 163; Saiki, et al, 1989. Proc. Natl Acad. Sci. USA 86: 6230. Such allele 
specific oligonucleotides are hybridized to PCR amplified target DNA or a number of 
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different mutations when the oligonucleotides are attached to the hybridizing membrane 
and hybridized with labeled target DNA. 

Alternatively, allele specific amplification technology that depends on selective 
PCR amplification may be used in conjunction with the instant invention. 
5 Oligonucleotides used as primers for specific amplification may carry the mutation of 
interest in the center of the molecule (so that amplification depends on differential 
hybridization; see, e.g., Gibbs, etal, 1989. Nucl Acids Res. 17: 2437-2448) or at the 
extreme 3 -terminus of one primer where, under appropriate conditions, mismatch can 
prevent, or reduce polymerase extension {see, e.g., Prossner, 1993. Tibtech. 11: 238). In 

1 0 addition it may be desirable to introduce a novel restriction site in the region of the 

mutation to create cleavage-based detection. See, e.g., Gasparini, et al, 1992. Mol Cell 
Probes 6: 1. It is anticipated that in certain embodiments amplification may also be 
performed using Taq ligase for amplification. See, e.g., Barany, 1991. Proc. Natl. Acad. 
Scl USA 88: 1 89. In such cases, ligation will occur only if there is a perfect match at the 

15 3-terminus of the 5' sequence, making it possible to detect the presence of a known 
mutation at a specific site by looking for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody 
reagent described herein, which may be conveniently used, e.g., in clinical settings to 

20 diagnose patients exhibiting symptoms or family history of a disease or illness involving 
an MOLX gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in 
which MOLX is expressed may be utilized in the prognostic assays described herein. 
However, any biological sample containing nucleated cells may be used, including, for 
25 example, buccal mucosal cells. 

Pharmacogenetics 

Agents, or modulators that have a stimulatory or inhibitory effect on MOLX 

activity {e.g., MOLX gene expression), as identified by a screening assay described herein 

30 can be administered to individuals to treat (prophylactically or therapeutically) disorders 

(The disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, 

cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, 

Parkinson's Disorder, immune disorders, and hematopoietic disorders, and the various 

dyslipidemias, metabolic disturbances associated with obesity, the metabolic syndrome X 
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and wasting disorders associated with chronic diseases and various cancers.) In 
conjunction with such treatment, the pharmacogenomics (i.e., the study of the relationship 
between an individual's genotype and that individual's response to a foreign compound or 
drug) of the individual may be considered. Differences in metabolism of therapeutics can 
lead to severe toxicity or therapeutic failure by altering the relation between dose and 
blood concentration of the pharmacologically active drug. Thus, the pharmacogenomics 
of the individual permits the selection of effective agents {e.g., drugs) for prophylactic or 
therapeutic treatments based on a consideration of the individual's genotype. Such 
pharmacogenomics can further be used to determine appropriate dosages and therapeutic 
regimens. Accordingly, the activity of MOLX protein, expression of MOLX nucleic acid, 
or mutation content of MOLX genes in an individual can be determined to thereby select 
appropriate agent(s) for therapeutic or prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. 
See e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol., 23: 983-985; Under, 1997. 
Clin. Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act 
on the body (altered drug action) or genetic conditions transmitted as single factors 
altering the way the body acts on drugs (altered drug metabolism). These 
pharmacogenetic conditions can occur either as rare defects or as polymorphisms. For 
example, glucose-6-phosphate dehydrogenase (G6PD) deficiency is a common inherited 
enzymopathy in which the main clinical complication is hemolysis after ingestion of 
oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and consumption of 
fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a 

major determinant of both the intensity and duration of drug action. The discovery of 

genetic polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 

2) and cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation 

as to why some patients do not obtain the expected drug effects or show exaggerated drug 

response and serious toxicity after taking the standard and safe dose of a drug. These 

polymorphisms are expressed in two phenotypes in the population, the extensive 

metabolizer (EM) and poor metabolizer (PM). The prevalence of PM is different among 

different populations. For example, the gene coding for CYP2D6 is highly polymorphic 

and several mutations have been identified in PM, which all lead to the absence of 
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functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite frequently 
experience exaggerated drug response and side effects when they receive standard doses. 
If a metabolite is the active therapeutic moiety, PM show no therapeutic response, as 
demonstrated for the analgesic effect of codeine mediated by its C YP2D6-formed 
5 metabolite morphine. At the other extreme are the so called ultra-rapid metabolizers who 
do not respond to standard doses. Recently, the molecular basis of ultra-rapid metabolism 
has been identified to be due to C YP2D6 gene amplification. 

Thus, the activity of MOLX protein, expression of MOLX nucleic acid, or 
mutation content of MOLX genes in an individual can be determined to thereby select 

10 appropriate agent(s) for therapeutic or prophylactic treatment of the individual. In 

addition, pharmacogenetic studies can be used to apply genotyping of polymorphic alleles 
encoding drug-metabolizing enzymes to the identification of an individual's drug 
responsiveness phenotype. This knowledge, when applied to dosing or drug selection, can 
avoid adverse reactions or therapeutic failure and thus enhance therapeutic or prophylactic 

1 5 efficiency when treating a subject with an MOLX modulator, such as a modulator 
identified by one of the exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 

20 activity of MOLX (e.g. , the ability to modulate aberrant cell proliferation and/or 

differentiation) can be applied not only in basic drug screening, but also in clinical trials. 

For example, the effectiveness of an agent determined by a screening assay as described 

herein to increase MOLX gene expression, protein levels, or upregulate MOLX activity, 

can be monitored in clinical trails of subjects exhibiting decreased MOLX gene 

25 expression, protein levels, or downregulated MOLX activity. Alternatively, the 

effectiveness of an agent determined by a screening assay to decrease MOLX gene 

expression, protein levels, or downregulate MOLX activity, can be monitored in clinical 

trails of subjects exhibiting increased MOLX gene expression, protein levels, or 

. upregulated MOLX activity. In such clinical trials, the expression or activity of MOLX 

30 and, preferably, other genes that have been implicated in, for example, a cellular 

proliferation or immune disorder can be used as a "read out" or markers of the immune 

responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including MOLX, that are 

modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) 

241 



WO 02/102321 



PCTYUS02/19522 



that modulates MOLX activity (e.g., identified in a screening assay as described herein) 
can be identified. Thus, to study the effect of agents on cellular proliferation disorders, for 
example, in a clinical trial, cells can be isolated and RNA prepared and analyzed for the 
levels of expression of MOLX and other genes implicated in the disorder. The levels of 
5 gene expression (i.e. , a gene expression pattern) can be quantified by Northern blot 
analysis or RT-PCR, as described herein, or alternatively by measuring the amount of 
protein produced, by one of the methods as described herein, or by measuring the levels of 
activity of MOLX or other genes. In this manner, the gene expression pattern can serve as 
a marker, indicative of the physiological response of the cells to the agent. Accordingly, 

10 this response state may be determined before, and at various points during, treatment of 
the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the 
effectiveness of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, 
peptide, peptidomimetic, nucleic acid, small molecule, or other drug candidate identified 

15 by the screening assays described herein) comprising the steps of (i) obtaining a 

pre-administration sample from a subject prior to administration of the agent; (it) detecting 
the level of expression of an MOLX protein, mRN A, or genomic DN A in the 
preadministration sample; (in) obtaining one or more post-administration samples from 
the subject; (iv) detecting the level of expression or activity of the MOLX protein, mRNA, 

20 or genomic DNA in the post-administration samples; (v) comparing the level of expression 
or activity of the MOLX protein, mRNA, or genomic DNA in the pre-administration 
sample with the MOLX protein, mRNA, or genomic DNA in the post administration 
sample or samples; and (vz) altering the administration of the agent to the subject 
accordingly. For example, increased administration of the agent may be desirable to 

25 increase the expression or activity of MOLX to higher levels than detected, i.e., to increase 
the effectiveness of the agent. Alternatively, decreased administration of the agent may be 
desirable to decrease expression or activity of MOLX to lower levels than detected, i.e., to 
decrease the effectiveness of the agent. 

Methods of Treatment 

30 The invention provides for both prophylactic and therapeutic methods of treating a 

subject at risk of (or susceptible to) a disorder or having a disorder associated with 

aberrant MOLX expression or activity. The disorders include cardiomyopathy, 

atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial septal defect 
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(ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, 
subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis, 
scleroderma, obesity, transplantation, adrenoleukodystrophy, congenital adrenal 
hyperplasia, prostate cancer, neoplasm; adenocarcinoma, lymphoma, uterus cancer, 
5 fertility, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 

immunodeficiencies, graft versus host disease, AIDS, bronchial asthma, Crohn ! s disease; 
multiple sclerosis, treatment of Albright Hereditary Ostoeodystrophy, and other diseases, 
disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 

10 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (/.e., reduce or inhibit) activity. Therapeutics that antagonize 

1 5 activity may be administered in a therapeutic or prophylactic manner. Therapeutics that 
may be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (//) antibodies to an aforementioned peptide; 
(Hi) nucleic acids encoding an aforementioned peptide; (iv) administration of antisense 
nucleic acid and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion 

20 within the coding sequences of coding sequences to an aforementioned peptide) that are 

utilized to "knockout" endoggenous function of an aforementioned peptide by homologous 
recombination (see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( 
i.e., inhibitors, agonists and antagonists, including additional peptide mimetic of the 
invention or antibodies specific to a peptide of the invention) that alter the interaction 

25 between an aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that 

30 may be utilized include, but are not limited to, an aforementioned peptide, or analogs, 

derivatives, fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 

RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in 

vitro for RNA or peptide levels, structure and/or activity of the expressed peptides (or 
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mRNAs of an aforementioned peptide). Methods that are well-known within the art 
include, but are not limited to, immunoassays (e.g., by Western blot analysis, 
immunoprecipitation followed by sodium dodecyl sulfate (SDS) polyacrylamide gel 
electrophoresis, immunocytochemistry, etc.) and/or hybridization assays to detect 
5 expression of mRNAs (e.g., Northern assays, dot blots, in situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a 
disease or condition associated with an aberrant MOLX expression or activity, by 

10 administering to the subject an agent that modulates MOLX expression or at least one 

MOLX activity. Subjects at risk for a disease that is caused or contributed to by aberrant 
MOLX expression or activity can be identified by, for example, any or a combination of 
diagnostic or prognostic assays as described herein. Administration of a prophylactic 
agent can occur prior to the manifestation of symptoms characteristic of the MOLX 

15 aberrancy, such that a disease or disorder is prevented or, alternatively, delayed in its 
progression. Depending upon the type of MOLX aberrancy, for example, an MOLX 
agonist or MOLX antagonist agent can be used for treating the subject. The appropriate 
agent can be determined based on screening assays described herein. The prophylactic 
methods of the invention are further discussed in the following subsections. 

20 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating MOLX 
expression or activity for therapeutic purposes. The modulatory method of the invention 
involves contacting a cell with an agent that modulates one or more of the activities of 

25 MOLX protein activity associated with the cell. An agent that modulates MOLX protein 
activity can be an agent as described herein, such as a nucleic acid or a protein, a 
naturally-occurring cognate ligand of an MOLX protein, a peptide, an MOLX 
peptidomimetic, or other small molecule. In one embodiment, the agent stimulates one or 
more MOLX protein activity. Examples of such stimulatory agents include active MOLX 

30 protein and a nucleic acid molecule encoding MOLX that has been introduced into the 

cell. In another embodiment, the agent inhibits one or more MOLX protein activity. 

Examples of such inhibitory agents include antisense MOLX nucleic acid molecules and 

anti-MOLX antibodies. These modulatory methods can be performed in vitro (e.g., by 

culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering the agent 
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to a subject). As such, the invention provides methods of treating an individual afflicted 
with a disease or disorder characterized by aberrant expression or activity of an MOLX 
protein or nucleic acid molecule. In one embodiment, the method involves administering 
an agent (e.g., an agent identified by a screening assay described herein), or combination 
of agents that modulates (e.g., up-regulates or down-regulates) MOLX expression or 
activity. In another embodiment, the method involves administering an MOLX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant MOLX expression 
or activity. 

Stimulation of MOLX activity is desirable in situations in which MOLX is 
abnormally downregulated and/or in which increased MOLX activity is likely to have a 
beneficial effect. One example of such a situation is where a subject has a disorder 
characterized by aberrant cell proliferation and/or differentiation (e.g., cancer or immune 
associated disorders). Another example of such a situation is where the subject has a 
gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration 
is indicated for treatment of the affected tissue. 

In various specific embodiments, in viti'O assays may be performed with 
representative cells of the type(s) involved in the patient's disorder, to determine if a given 
Therapeutic exerts the desired effect upon the cell type(s). Compounds for use in therapy 
may be tested in suitable animal model systems including, but not limited to rats, mice, 
chicken, cows, monkeys, rabbits, and the like, prior to testing in human subjects. 
Similarly, for in vivo testing, any of the animal model system known in the art may be 
used prior to administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The MOLX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, 
but not limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, 
cancer-associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, hematopoietic disorders, and the various dyslipidemias, 
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metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the MOLX protein of the invention may be 
useful in gene therapy, and the protein may be useful when administered to a subject in 
need thereof. By way of non-limiting example, the compositions of the invention will 
have efficacy for treatment of patients suffering from: metabolic disorders, diabetes, 
obesity, infectious disease, anorexia, cancer-associated cachexia, cancer, 
neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 
disorders, hematopoietic disorders, and the various dyslipidemias. 

Both the novel nucleic acid encoding the MOLX protein, and the MOLX protein of 
the invention, or fragments thereof, may also be useful in diagnostic applications, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed. A further use 
could be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti- 
bacterial properties). These materials are further useful in the generation of antibodies 
which immunospecifically-bind to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 

Examples 

Example 1: Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines 
and tissues using real time quantitative PCR (RTQ PCR; TAQMAN^. RTQ PGR was 
performed on a Perkin-Elmer Biosystems ABI PRISM® 7700 Sequence Detection 
System. Various collections of samples are assembled on the plates, and referred to as 
Panel 1 (containing cells and cell lines from normal and cancer sources), Panel 2 
(containing samples derived from tissues, in particular from surgical samples, from normal 
and cancer sources), Panel 3 (containing samples derived from a wide variety of cancer 
sources) and Panel 4 (containing cells and cell lines from normal cells and cells related to 
inflammatory conditions). 

First, the RNA samples were normalized to constitutively expressed genes such as 
P -actin and GAPDH. RNA (-50 ng total or ~1 ng polyA+) was converted to cDNA using 
the TAQMAN® Reverse Transcription Reagents Kit (PE Biosystems, Foster City, CA; 
Catalog No. N808-0234) and random hexamers according to the manufacturer's protocol. 
Reactions were performed in 20 ul and incubated for 30 min. at 48°C. cDNA (5 ul) was 
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then transferred to a separate plate for the TAQMAN® reaction using p-actin and 
GAPDH TAQMAN® Assay Reagents (PE Biosystems; Catalog Nos. 4310881E and 
4310884E, respectively) and TAQMAN® universal PCR Master Mix (PE Biosystems; 
Catalog No. 4304447) according to the manufacturer's protocol. Reactions were 
5 performed in 25 ul using the following parameters: 2 min. at 50°C; 10 min. at 95°C; 15 
sec. at 95°C/1 min. at 60°C (40 cycles). Results were recorded as CT values (cycle at 
which a given sample crosses a threshold level of fluorescence) using a log scale, with the 
difference in RNA concentration between a given sample and the sample with the lowest 
CT value being represented as 2 to the power of delta CT. The percent relative expression 

10 is then obtained by taking the reciprocal of this RNA difference and multiplying by 100. 
The average CT values obtained for B-actin and GAPDH were used to normalize RNA. 
samples. The RNA sample generating the highest CT value required no further diluting, 
while all other samples were diluted relative to this sample according to their p -actin 
/GAPDH average CT values. 

15 Normalized RNA (5 ul) was converted to cDNA and analyzed via TAQMAN® 

using One Step RT-PCR Master Mix Reagents (PE Biosystems; Catalog No. 43091 69) 
and gene-specific primers according to the manufacturer's instructions. Probes and 
primers were designed for each assay according to Perkin Elmer Biosy stem's Primer 
Express Software package (version I for Apple Computer's Macintosh Power PC) or a 

20 similar algorithm using the target sequence as input. Default settings were used for 

reaction conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM 5 primer melting temperature (T m ) range = 58°-60° C, primer 
optimal Tm = 59° C, maximum primer difference = 2° C, probe does not have 5' G, probe 
T m must be 10° C greater than primer T m , amplicon size 75 bp to 100 bp. The probes and 

25 primers selected (see below) were synthesized by Synthegen (Houston, TX 3 USA). Probes 
were double purified by HPLC to remove uncoupled dye and evaluated by mass 
spectroscopy to verify coupling of reporter and quencher dyes to the 5' and 3' ends of the 
probe, respectively. Their final concentrations were: forward and reverse primers, 900 nM 
each, and probe, 200nM. 

30 PCR conditions: Normalized RNA from each tissue and each cell line was spotted 

in each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including 
two probes (a probe specific for the target clone and another gene-specific probe 
multiplexed with the target probe) were set up using IX TaqMan™ PCR Master Mix for 



247 



WO 02/102321 



PCT/US02/19522 



the PE Biosystems 7700, with 5 mM MgC12, dNTPs (dA, G, C, U at 1 : 1 : 1 :2 ratios), 0.25 
U/ml AmpliTaq Gold™ (PE Biosystems), and 0.4 U/|id RNase inhibitor, and 0.25 U/jal 
reverse transcriptase. Reverse transcription was performed at 48° C for 30 minutes 
followed by amplification/PCR cycles as follows: 95° C 10 min, then 40 cycles of 95° C 
for 15 seconds, 60° C for 1 minute. 

In the results for Panel 1, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var= small cell variant, 

non-s = non-sm =non-small, 

squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

Panel 2 

The plates for Panel 2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue 
Network (CHTN) or the National Disease Research Initiative (NDRI), The tissues are 
derived from human malignancies and in cases where indicated many malignant tissues 
have "matched margins" obtained from noncancerous tissue just adjacent to the tumor. 
These are termed normal adjacent tissues and are denoted "NAT" in the results below. 
The tumor tissue and the "matched margins" are evaluated by two independent 
pathologists (the surgical pathologists and again by a pathologists at NDRI or CHTN). 
This analysis provides a gross histopathological assessment of tumor differentiation grade. 
Moreover, most samples include the original surgical pathology report that provides 
information regarding the clinical stage of the patient. These matched margins are taken 
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from the tissue surrounding (i.e. immediately proximal) to the zone of surgery (designated 
"NAT", for normal adjacent tissue, in Table RR). In addition, RNA and cDNA samples 
were obtained from various human tissues derived from autopsies performed on elderly 
people or sudden death victims (accidents, etc.). These tissue were ascertained to be free 
5 of disease and were purchased from various commercial sources such as Clontech (Palo 
Alto, CA), Research Genetics, and Invitrogen. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 1 8S ribosomal RNA staining intensity ratio 
as a guide (2:1 to 2.5:1 28s:18s) and the absence of low molecular weight RNAs that 
10 would be indicative of degradation products. Samples are controlled against genomic 
DNA contamination by RTQ PCR reactions run in the absence of reverse transcriptase 
using probe and primer sets designed to amplify across the span of a single exon. 

Panel 4 

15 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4r) or cDNA (Panel 4d) isolated from various human cell lines 
or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene ,La Jolla, CA) and thymus and kidney (Clontech) were 
20 employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus 

patients was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal 
tissue for RNA preparation from patients diagnosed as having Crohn's disease and 
ulcerative colitis was obtained from the National Disease Research Interchange (NDRI) 
(Philadelphia, PA). 

25 Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle 

cells, small airway epithelium, bronchial epithelium, microvascular dermal endothelial 
cells, microvascular lung endothelial cells, human pulmonary aortic endothelial cells, 
human umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, 
MD) and grown in the media supplied for these cell types by Clonetics. These primary cell 

30 types were activated with various cytokines or combinations of cytokines for 6 and/or 12- 
14 hours, as indicated. The following cytokines were used; IL-1 beta at approximately 1-5 
ng/ml, TNF alpha at approximately 5-10 ng/rnl, IFN gamma at approximately 20-50 
ng/ml, IL-4 at approximately 5-10 ng/ml, IL-9 at approximately 5-10 ng/ml, IL-1 3 at 
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approximately 5-10 ng/ml. Endothelial cells were sometimes starved for various times by 
culture in the basal media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen 
Corporation, using Ficoll. LAK cells were prepared from these cells by culture in DMEM 
5 5% FCS (Hyclone), 100 jiM non essential amino acids (Gibco/Life Technologies, 

Rockville, MD), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10~ 5 M (Gibco), 
and 10 mM Hepes (Gibco) and Interleukin 2 for 4-6 days. Cells were then either 
activated with 10-20 ng/ml PMA and 1-2 jag/ml ionomycin, IL-12 at 5-10 ng/ml, IFN 
gamma at 20-50 ng/ml and IL-18 at 5-10 ng/ml for 6 hours. In some cases, mononuclear 

10 cells were cultured for 4-5 days in DMEM 5% FCS (Hyclone), 100 \iM non essential 
amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M 
(Gibco), and 10 mM Hepes (Gibco) with PHA (phytohemagglutinin) or PWM (pokeweed 
mitogen) at approximately 5 jig/ml. Samples were taken at 24, 48 and 72 hours for RNA 
preparation. MLR (mixed lymphocyte reaction) samples were obtained by taking blood 

1 5 from two donors, isolating the mononuclear cells using Ficoll and mixing the isolated 

mononuclear cells 1:1 at a final concentration of approximately 2xl0 6 cells/ml in DMEM 
5% FCS (Hyclone), 100 ^iM non essential amino acids (Gibco), 1 mM sodium pyruvate 
(Gibco), mercaptoethanol (5.5 x 10" 5 M) (Gibco), and 10 mM Hepes (Gibco). The MLR 
was cultured and samples taken at various time points ranging from 1-7 days for RNA 

20 preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve 
VS selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf 
serum (FCS) (Hyclone, Logan, UT), 100 pM non essential amino acids (Gibco), 1 mM 

25 sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes 

(Gibco), 50 ng/ml GMCSF and 5 ng/ml EL-4 for 5-7 days. Macrophages were prepared by 
culture of monocytes for 5-7 days in DMEM 5% FCS (Hyclone), 100 jliM non essential 
amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M 
(Gibco), 10 mM Hepes (Gibco) and 10% AB Human Serum or MCSF at approximately 50 

30 ng/ml. Monocytes, macrophages and dendritic cells were stimulated for 6 and 12-14 hours 
with lipopolysaccharide (LPS) at 100 ng/ml. Dendritic cells were also stimulated with 
anti-CD40 monoclonal antibody (Pharmingen) at 10 \xgfml for 6 and 12-14 hours. 
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CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection 
columns and a Vario Magnet according to the manufacturer's instructions. CD45RA and 
CD45RO CD4 lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, 
5 CD14 and CD19 cells using CD8, CD56, CD14 and CD19 Miltenyi beads and +ve 

selection. Then CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with 
the remaining cells being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and 
CD8 lymphocytes were placed in DMEM 5% FCS (Hyclone), 100 jaM non essential 
amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M 

10 (Gibco), and 10 mM Hepes (Gibco) and plated at 10 6 cells/ml onto Falcon 6 well tissue 
culture plates that had been coated overnight with 0.5 jag/ml anti-CD28 (Pharmingen) and 
3 ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6 and 24 hours, the cells were harvested 
for RNA preparation. To prepare chronically activated CD8 lymphocytes, we activated 
the isolated CD8 lymphocytes for 4 days on anti-CD28 and anti-CD3 coated plates and 

1 5 then harvested the cells and expanded them in DMEM 5% FCS (Hyclone), 1 00 jaM non 
essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 
M (Gibco), and 10 mM Hepes (Gibco) and IL-2. The expanded CD8 cells were then 
activated again with plate bound anti-CD3 and anti-CD28 for 4 days and expanded as 
before. RNA was isolated 6 and 24 hours after the second activation and after 4 days of 

20 the second expansion culture. The isolated NK cells were cultured in DMEM 5% FCS 
(Hyclone), 100 |iM non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), 
mercaptoethanol 5.5 x 10" 5 M. (Gibco), and 10 mM Hepes (Gibco) and IL-2 for 4-6 days 
before RNA was prepared. - 

To obtain B cells, tonsils were procured from NDRL The tonsil was cut up with 

25 sterile dissecting scissors and then passed through a sieve. Tonsil cells were then spun 

down and resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 ^iM non essential 
amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M 
(Gibco), and 10 mM Hepes (Gibco). To activate the cells, we used PWM at 5 ug/ml or 
anti-CD40 (Pharmingen) at approximately 10 ug/ml and DL-4 at 5-10 ng/ml. Cells were 

30 harvested for RNA preparation at 24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon 
plates were coated overnight with 10 ng/ml anti-CD28 (Pharmingen) and 2 ng/ml OKT3 
(ATCC), and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes 
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(Poietic Systems, German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% 
FCS (Hyclone), 100 \xM non essential amino acids (Gibco), 1 mM sodium pyruvate 
(Gibco), mercaptoethanol 5.5 x 1 0~ 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). 
IL-12 (5 ng/ml) and anti-IL4 (1 Dg/ml) were used to direct to Thl , while IL-4 (5 ng/ml) 
5 and anti-IFN gamma (1 Dg/ml) were used to direct to Th2 and IL-10 at 5 ng/ml was used 
to direct to Trl . After 4-5 days, the activated Thl, Th2 and Trl lymphocytes were washed 
once in DMEM and expanded for 4-7 days in DMEM 5% FCS (Hyclone), 100 fiM non 
essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 
M (Gibco), 10 mM Hepes (Gibco) and IL-2 (1 ng/ml). Following this, the activated Thl, 

10 Th2 and Trl lymphocytes were re-stimulated for 5 days with anti-CD28/OKT3 and 

cytokines as described above, but with the addition of anti-CD95L (1 Dg/ml) to prevent 
apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were washed and then 
expanded again with IL-2 for 4- 7 days. Activated Thl and Th2 lymphocytes were 
maintained in this way for a maximum of three cycles. RNA was prepared from primary 

15 and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and third 
activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 5 xlO 5 

20 cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration 
to 5 xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as 
recommended by the ATCC), with the addition of 5% FCS (Hyclone), 100 |iM non 
essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 
M (Gibco), 10 mM Hepes (Gibco). RNA was either prepared from resting cells or cells 

25 activated with PMA at 10 ng/ml and ionomycin at 1 |-Lg/ml for 6 and 14 hours. 

Keratinocyte line CCD 106 and an airway epithelial tumor line NCI-H292 were also 
obtained from the ATCC. Both were cultured in DMEM 5% FCS (Hyclone), 1 00 joM non 
essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10° 
M (Gibco), and 10 rnM Hepes (Gibco). CCD 1 106 cells were activated for 6 and 14 hours 

30 with approximately 5 ng/ml TNF alpha and 1 ng/ml IL-1 beta, while NCI-H292 cells were 
activated for 6 and 14 hours with the following cytokines: 5 ng/ml IL-4, 5 ng/ml IL-9, 5 
ng/ml IL-1 3 and 25 ng/ml IFN gamma. 
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For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. 
5 The aqueous phase was removed and placed in a 1 5 ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20 degrees C overnight. The precipitated RNA was 
spun down at 9,000 rpm for 1 5 min in a Sorvall SS34 rotor and washed in 70% ethanol. 
The pellet was redissolved in 300 \x\ of RNAse-free water and 35 p.1 buffer (Promega) 5 ^1 
DTT, 7 ^1 RNAsin and 8 jil DNAse were added. The tube was incubated at 37 degrees C 
10 for 30 minutes to remove contaminating genomic DNA, extracted once with phenol 

chloroform and re-precipitated with 1/10 volume of 3 M sodium acetate and 2 volumes of 
100% ethanol. The RNA was spun down and placed in RNAse free water. RNA was 
stored at -80 degrees C. 

MOL1 

1 5 Expression of gene GMJ79960 1 78 was assessed using the primer-probe set 

Agl605, described in Table 12. Results of the RTQ-PCR runs are shown in Tables 13 and 
14. 

Table 12. Probe Name: Agl605 

20 



Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 '-CCTGAGCTAC AAC AAC ATCATG-3 ' 


58.3 


22 


333 


76 


Probe 


FAM-5'- 

CCTCATATCCCTGTCCCTCAGCCATA 
-3-TAMRA 


69 


26 


378 


77 


Reverse 


5-GC AGAGTCTAGCATCAGGATGT-3 ' 


58.6 


22 


407 


78 



Table 13. Panels 1.3D and 2D 



PANEL 
1.3D 






PANEL 2D 






Tissue 
Name 


Rel. Expr., 
% 

1.3dtm265 
3f agl605 


Rel. Expr., 
% 

1.3dx4tm5 
402f agl6 
05 bl 


Tissue Name 


Rel. 
Expr., % 
2Dtm272 
8f agl60 
5 


Rel. Expr., 
% 

2dx4tm47 
32f agl60 
5 a2 
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Liver 

adenocarcin 
oma 


0 


1.9 


Normal Colon GENPAK 061003 


70.2 


70.3 


Pancreas 


0.2 


0 


83219 CC WelltoModDiff 
(UUOj866) 


8.5 


6.3 


Pancreatic 
ca. 

CAP AN 2 


0 


17.6 


83220 CC NAT (OD03866) 


8.1 


9.4 












Adrenal 
gland 


2.2 


1.3 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


4.5 


12.1 


Thyroid 


2 


5.6 


83222 CCNAT(OD03868) 


1.6 


6.3 


Salivary 
gland 


4 


8.9 


83235 CC Mod Din (ODO3920) 


17.9 


19.7 


Pituitary 
gland 


1.2 


1.7 


83236 CC NAT (ODO3920) 


21.5 


ll. 6 


Brain (fetal) 


j4 A 

4.4 


21. 2 


83237 CC Gr.2 ascend colon 
(OD03921) 


18 


O A A 

34.4 


Brain 
(whole) 


3.1 


30.5 


83238 CC NAT (OD03921) 


8.9 


9.8 


Brain 

(amygdala) 


1.8 


6.6 


83241 CC from Partial 
Hepatectomy (ODO4309) 


7.1 


A f\ 

4.9 


Brain 

(cerebellum) 


1.9 


14.6 


83242 Liver NAT (ODO4309) 


17.1 


6.9 


Brain 

(hippocamp 
us) 


5.8 


8.7 


87472 Colon mets to lung 
(OD04451-01) 


6.7 


ll.4 


Brain 

(substantia 

nigra) 


0.8 


9.3 


87473 Lung NAT (OD04451-02) 


0.8 


2.9 


Bram 
(thalamus) 


1 /i 

1.4 


4.8 


XT 1 T* l. j. j_ 1_ A l 

Normal Prostate Clontech A+ 
6546-1 


17.8 


52.9 


Cerebral 
Cortex 


3.8 


2.6 


84140 Prostate Cancer 
(OD04410) 


18.6 


23 


Spinal cord 


2.6 


15.7 


84141 Prostate NAT (OD04410) 


9.1 


22 


CNS ca. 
(glio/astro) 
Uo V-MCj 


0 


0 


87073 Prostate Cancer (OD04720- 
01) 


20 


14.5 


CNS ca. 
(glio/astro) 
U-l lo-MCj 


0.2 


1.5 


87074 Prostate NAT (OD04720- 
02) 


21.3 


38.1 


CNS ca. 
(astro) 

oWi Iod 


0.8 


0 


Normal Lung GENPAK 061010 


69.7 


85.9 


CNS ca * 
(neuro; met 
) SK-N-AS 


2.8 


1.6 


83239 Lung Met to Muscle 
(OD04286) 


11.1 


6.3 
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CNS ca. 
(astro) 


0.6 


0 


83240 Muscle NAT (OD04286) 


15.1 


23.3 


CNS ca. 
(astro) 


0.2 


0 


841 36 Lung Malignant Cancer 
(OD03126) 


30.6 


30.8 


CNS ca. 
(glio) 

OINO 17 


0.3 


9.7 


84137 Lung NAT (OD03 126) 


8 


16.3 


CNS ca. 
(glio) 

UZ>J 1 


0.9 


4.8 


84871 Lung Cancer (OD04404) 


41.8 


45.2 


CNS ca. 

(glio) 

SF-295 


100 


7.7 


84872 Lung NAT (OD04404) 


15.4 


27.5 


Heart (fetal) 


3.7 


0.9 


84875 Lung Cancer (OD04565) 


! 7.4 


8.5 


Heart 


0.4 


6.1 


84876 Lung NAT (OD04565) 


5.3 


1.2 


Fptal 

Skeletal 


4S 1 




RSQ^O T una Cancer (OnClAO^l- 
01) 


77 Q 


77 0 


muscle 


J.O 


i on 

l\JKJ 




14 "X 
It. J 


n o 


Bone 

marrow j 


2.9 


22.8 


83255 Ocular Mel Met to Liver 
(ODO4310) 


2.7 


6 


Thymus 


6.3 


12.2 


83256 Liver NAT (ODO4310) 


2.3 


5.1 


Spleen 


7.9 


14.6 


84139 Melanoma Mets to Lung 
(OD04321) 


1.3 


6.2 


Lymph node 


16.7 


57.9 


84138 Lung NAT (OD04321) 


36.9 


22.4 


Colorectal 


4.3 


3.4 


Normal Kidney GENPAK 061008 


9.2 


19.2 


O IV I IlaCIl 


7 

/ . j 


90 7 


oj /oo isjajiey v^a, iNuc/icdr graac 
2(OD04338) 


A 7 


0.7 


ollldll 

intestine 




JJ.J 


Jtt7R7 MAT /TYTWmP^ 
oj/o / jvianey in/\ i ^uuufjjoj 


7 


R "X 

O.J 


Colon ca. 


0.5 


0.6 


83788 Kidney Ca Nuclear grade 


18.7 


11.3 


Colon ca.* 
(SW4R0 

VV *TOV/ 

met)SW620 


0 


0 


83789 Kidney NAT (OD04339) 


4.9 


8.5 


HT29 




n 

u 


oj / yyj iVicuiey ^<t, v^icdx ecu lypc 
(OD04340) 


O.J 




Colon ca 
HCT-116 


o 


o 


83791 Kidnev NAT COD04340 , » 


10 7 


14 6 


Colon ca. 
CaCo-2 


0.2 


2.2 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


6 


7.5 
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83219 CC 
Well to Mod 

(OD03866) 


2 


0 


83793 Kidney NAT (OD04j48) 


1 A C 

14.5 


16.5 


Colon ca. 


0.4 


0 


87474 Kidney Cancer (OD04622- 

VI) 


15.4 


25 


Gastric ca.* 
(^11 ver met ^ 
NCI-N87 


2.3 


7.2 


87475 Kidney NAT (OD04622- 


2.3 


2.8 


Din a.*- 

Jbiaaaer 


U.4 


Z.3 


Q^Q7^ Pnn^or fOFlP/1/1 

ojy /j Jvioney uancer ^uiju44ju- 
01) 


J.O 


1 .J 


Trachea 


2.8 


4.9 


85974 Kidney NAT (OD04450- 
03) 


1.3 


13.3 


Kidney 


0 


0 


Kidney Cancer Clontech 8120607 


7.3 


5.2 


Kidney 
(fetal) 


1 A 

1.4 


f 


ViAr%o*7 XT A TT f^lswy+anU p 1 OP/CP C 

isjctney jn a 1 ciontecn o l zuoUo 


1 1 
1.1 


J.O 


Renal ca. 
786-0 


U 


p 
U 


Kidney uancer uiontecn oizUol J 


O Q 
Z.O 


7. j 


Renal ca. 
A498 


U.Z 


l.J 


Kidney INAI Ciontecn &izuol4 


5.1 


Q 

o 


Renal ca. 
RXF393 


p 


j 


ruaney uancer dontecn yUlUjzU 


1 1 A 

1 1 A 


1 A 1 

14.1 


Renal ca. 
ACHN 


p < 
u.o 


1.1 


ividney JNAi Clontecn yuiUJzl 


1 C A 

lo.4 


111 

1 l.J 


Renal ca. 
UO-31 


p 


A 

u 


JNormal uterus UblNrAJv uolulo 


A £ 

4.0 


J.Z 


Renal ca. 
TK-10 


p o 


1 o 
l.z 


Uterus Cancer LrbJNr AK Uo4U 1 1 


1 /.z 


iz.4 


Liver 


0 


0.6 


Normal Thyroid Clontech A+ 
6570-1 


17.3 


18.1 


Liver (fetal) 


1.4 


8.8 


Thyroid Cancer GENPAK 064010 


6.5 


1.1 


Liver ca. 
(jiepatoDiast 
) HepG2 


0.7 


24.6 


Thyroid Cancer INVITROGEN 

AJUzl jz 


1.7 . 


1.6 


Lung 


2.2 


1.3 


Thyroid NAT INVITROGEN 
A302153 


9.2 


17.7 


Lung (fetal) 


5.1 


15.8 


Normal Breast GENPAK 061019 


21.3 


30.1 


Lung ca. 
(small cell) 

T Y 1 
JLA-1 


1.3 


1.5 


84877 Breast Cancer (OD04566) 


1.4 


1.5 


Lung ca. 
(small cell) 

IN K^l'LlOy 


3.3 


4.2 


85975 Breast Cancer (OD04590- 
01) 


12.9 


10.1 


Lung ca. 
(s.cell var.) 
SHP-77 


0.2 


1.4 


85976 Breast Cancer Mets 
(OD04590-03) 


100 


88 
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Lung ca. 
(large 
cell)NCI- 
H460 


0 


0 


87070 Breast Cancer Metastasis 
(OD04655-05) 


32.8 


0 


Lung ca. 
(non-sm. 
cell) A549 


0.8 


2.9 


GENPAK Breast Cancer 064006 


25 


28.5 


Lung ca. 

(non-s.cell) 

NCI-H23 


4 


9.5 


Breast Cancer Res. Gen. 1024 


51.8 


66.3 


Lung ca 

(non-s.cell) 

HOP-62 


1.8 


3.4 


Breast Cancer Clontech 9100266 


25 


25.1 


Lung ca. 

(non-s.cl) 

NCI-H522 


0.3 


0 


Breast NAT Clontech 9100265 


18.2 


31.7 


Lung ca. 
(squam.) 
SW 900 


0.5 


4.7 


Breast Cancer INVITROGEN 
A209073 


15 


21 


Lung ca. 
(squam.) 
NCI-H596 


0 


0 


Breast NAT INVITROGEN 
A2090734 


16.2 


12.3 


Mammary 
gland 


4.8 


0 


Normal Liver GENPAK 061 009 


5.6 


4.9 


Breast ca.* 

(pi. 

effusion) 
MCF-7 


0.4 


0.7 


Liver Cancer GENPAK 064003 


5.4 


11.8 


Breast ca.* 
(pl.ef) 
MDA-MB- 
231 


0.7 


6.1 


Liver Cancer Research Genetics 
RNA 1025 


3.7 


3.6 


Breast ca.* 
(pl. 

effusion) 
T47D 


0 


5.1 


Liver Cancer Research Genetics 
RNA 1026 


4.8 


5.5 


Breast ca. 
BT-549 


0.4 


2.8 


Tfc " IT* _ rr»" 

Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


10.6 


7 


Breast ca. 
MDA-N 


0 


0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


19.3 


28.4 


Ovary j 


5.9 


2.7 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


4.6 


6 


Ovanan ca. 
OVCAR-3 


0 


3.2 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


5 


0 


Ovarian ca. 
OVCAR-4 


1 A 

1.4 


5.1 


JNormai Diaaaer ObJNrAJs. UolUUl 


18.3 


1 1 c 

11.5 


Ovarian ca. 
OVCAR-5 


0.5 


2.5 


Bladder Cancer Research Genetics 
RNA 1023 


7.9 


21.4 | 
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Ovarian ca. 
OVCAR-8 


o.z 


i n 
l./ 


Bladder Cancer INV1 1 ROCxbN 
A302173 


55 


1 O C\ 

18.9 


Ovarian ca. 
1UKU V - 1 


0 


0 


87071 Bladder Cancer (OD04718- 
01) 


11 


18.5 


Ovarian ca.* 

(ascites) 

SK-OV-3 


0 


1.8 


87072 Bladder Normal Adjacent 
(OD04718-03) 


9.4 


9.7 


Uterus 


1.8 


24.6 


Normal Ovary Res. Gen. 


11.6 


11.3 


Placenta 


3.3 


2.8 


Ovarian Cancer GENPAK 064008 


23.3 


22.9 


Prostate 


1.6 


2.5 


87492 Ovary Cancer (OD04768- 
07) 


80.1 


100 


Prostate ca.* 

(oone 

met)PC-3 


10.4 


26.5 


87493 Ovary NAT (OD04768-08) 


3.8 


6.4 


l estis 


1.1 


u 


Normal btomacn (jbNPAK 
061017 


15.9 


1 T 1 

17.1 


Melanoma 
Hsobo(A).l 


0.2 . 


0 


Gastric Cancer Clontech 9060358 


36.3 


45.8 


Melanoma* 
(met) 

Hs688(B).T 


1.6 


0 


NAT Stomach Clontech 9060359 


44.4 


60.8 


Melanoma 
UACC-62 


U.3 


1.2 


Gastric Lancer Clontech 9060^95 


13.8 


20.4 


Melanoma 
M14 


0 


0 


NAT Stomach Clontech 9060394 


78.5 


93 


Melanoma 
LUa 1MV1 


0 


0.6 


Gastric Cancer Clontech 9060397 


5.8 


11.5 


Melanoma* 
(met) SK- 
MEL-5 


0.5 


4.1 


NAT Stomach Clontech 9060396 


25.5 


30.1 


Adipose 


0.8 


2 


Gastric Cancer GENPAK 064005 


35.1 


27.6 



Table 14. Panel 3D 



Tissue Name 


Rel. Expr., % 
3dtm5227f_agl605 


94905_Daoy_Medulloblastoma/Cerebellum_sscDNA 


0.0 


94906_TE671_Medulloblastom/Cerebellum_sscDNA 


0.4 


94907 D283 Med Medulloblastoma/Cerebellum sscDNA 


0.0 


94908_PFSK- l_Primitive 
Neuroectodeimal/Cerebellum sscDNA 


0.0 


94909_XF-498_CNS_sscDNA 


0.0 


94910_SNB-78_CNS/glioma_sscDNA 


0.0 


94911_SF-268_CNS/glioblastoma_sscDNA 


0.0 
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9491 2_T98G_Glioblastoma_sscDNA 


0.0 


96776_SK-N-SH_Neuroblastoma(metastasis)_sscDNA 


0.0 


94913_SF-295_CNS/glioblastoma_sscDNA 


0.2 


94914_Cerebellum_sscDNA 


1.9 


96777_Cerebellum_sscDNA 


3.4 


94916 Nf n T-l-T99'2 ^/fucncnidprrnniH lnnp carcinoma ^<scTTNA 


04 


94917_DMS-1 14_Small cell lung cancer_sscDNA 


0.0 


94918JDMS-79_Small cell lung 
cancer/neuroendocrine sscDNA 


3.8 


c\ a c\i r\ VinT TT1 A /" O 11 11 1 

94919_NCI-H146_Small cell lung 
cancer/neuroendocrine sscDNA 


0.0 


C\ A C\*\ f\ \T/*1T TTrrt / o 11 11 1 

94920_NCI-H526_Small cell lung 
cancer/neuroendocrine sscDNA 


14.6 


94921_NCI-N417_Small cell lung 
cancer/neuroendocrine sscDNA 


0.0 


C\ A C\ r \ r > 'XT/'IT' TTrt^ <*1 11 11 1 

94923 J^CI-H82_Small cell lung 
cancer/neuroendocrine sscDNA 


■ • 0.2 


/% A f\r\ A "V Y/^IT T T -t ^" t r~i 111 

94924_NCI-H157_Squamous cell lung cancer 
(metastasis)sscDNA 


0.0 


94925_NCI-H1 155JLarge cell lung 
cancer/neuroenuocrine sscjjrvA 


0.0 


94926 NPT-H'1799 T arcre rell Inner 
cancer/neuroendocrine sscDNA 


0 0 


94927_NCI-H727_Lungcarcinoid_sscDNA 


0.5 


94928 JsTCI-UMC-1 lJLung carcinoid_sscDNA 


0.6 


94929_LX-l_Small cell lung cancerjscDNA 


0.2 


94930_Colo-205_Colon cancer_sscDNA 


0.0 


94931_KM12_Colon cancer_sscDNA 


0.0 


94932_KM20L2_Colon cancer_sscDNA 


0.0 


94933_NCI-H7 1 6_Colon cancer_sscDNA 


0.0 


94935_SW-48_Colonadenocarcinoma_sscDNA 


0.1 


94936_SW1 1 16_Colon adenocarcinoma_sscDNA 


0.0 


94937JLS 174T_Colon adenocarcinoma_sscDNA 


0.0 . 


94938_SW-948_Colonadenocarcinoma_sscDNA 


0.0 | 


94939_SW-480_Colonadenocarcinoma_sscDNA 


0.0 


94940_NCI-SNU-5_Gastriccarcinoma_sscDNA 


0.2 


94941_KATO III_Gastric carcinoma_sscDNA 


0.4 


94943_NCI-SNU- 1 6_Gastric carcinoma_sscDNA 


0.0 


94944_NCI-SNU- l_Gastric carcinoma_sscDNA 


0.0 


94946_RF-l_Gastric adenocarcinoma_sscDNA » 


15.9 


94947_RP-48_Gastricadenocarcinoma_sscDNA 


18.7 


96778 MKN-45 Gastric carcinoma sscDNA 


0.0 


94949_NCI-N87_Gastric carcinoma_sscDNA 


0.0 


94951_OVCAR-5_Ovarian carcinoma_sscDNA 


0.0 
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94952 RL95-2 Uterine carcinoma sscDNA 


0.0 


94951 HelaSl Cervical adenocarcinoma ssrDNA 


0 0 


94954_Ca Sld_Cervical epidermoid carcinoma 


0.2 


94955JES-2_Ovarian clear cell carcinoma_sscDNA 


0.0 


94957_Ramos/6h stim_ ; Stimulated with PMA/ionomycm 
6h sscDNA 


1 A 1 

14.7 


94958_Ramos/14h stim_ ; Stimulated with PMA/ionomycin 


22.7 


94962 VTECt-O 1 Chronic mveloffenous leukemia 
(megokaryoblast) sscDNA 


0 5 


94963_Raji_Burkitt's lymphoma_sscDNA 


32.3 


94964_Daudi_Burkitt's lymphoma_sscDNA 


100.0 


94965_U2 66_B-cell plasmacytoma/myeloma_sscDNA 


0.3 


94968_CA46_Burkitfs lymphoma_sscDNA 


22.5 


94970_RL_non-Hodgkin's B-cell lymphomajsscDNA 


29.5 


94972_JMl_pre-B-celllymphoma/leukemia_sscDNA 


23.5 


94973_Jurkat_T cell leukemia_sscDNA 


2.2 


94974_TF- l_Erythroleukemia_sscDNA 


0.3 


94975_HUT 78_T-cell lymphoma_sscDNA 


1.6 


94977_U937_Histiocyticlymphoma_sscDNA 


7.3 


94980_KU-8 1 2_Myelogenous leukeraia_sscDNA 


0.1 


94981_769-P_Clear cell renal carcinoma_sscDNA 


0.2 


94983_Caki-2_Clear cell renal carcinoma sscDNA 


0.1 


94984 SW 839_Clear cell renal carcinoma_sscDNA 


1.0 


G401 WilnW tiimnr wDNA 


0 0 

\J*\J 


94987_Hs766TJPancreatic carcinoma (LN metastasis)_sscDNA 


0.1 


94988_CAP AN- l_Pancreatic adenocarcinoma (liver 

tnAtoctociol o fi /-> 1 \ A 
meidSLaSlSJ SSCJLMNrY 


0.0 


949R9 STT86 86 Panrrpatir carcinoma flivpr 

metastasis)sscDNA 


0 0 

V/.V 


94990JBxPC-3_Pancreatic adenocarcinoma^sscDNA 


0.1 


9499 l_HPAC_Pancreatic adenocarcinoma_sscDNA 


0.1 


94999 MTA PaCa-9 Panrrpatir carcinoma ssrDNA 


0 0 


94991 CFPAC- 1 Pancreatic ductal adenocarcinoma sscDNA 


0 2 


94994 PANC-1 Pancreatic epithelioid ductal 
carcinoma sscDNA 


0 0 


94996_T24_Bladder carcinma (transitional cell)_sscDNA 


0.0 


94997_5637_Bladder carcinoma_sscDNA 


0.0 


94998 HT-1197 Bladder carcinoma sscDNA 


0.0 


94999_UM-UC-3_Bladder carcinma (transitional cell)_sscDNA 


0.0 


95000_A204_Pvhabdomyosarcoma_sscDNA 


0.0 


95001 HT-1080 Fibrosarcoma sscDNA 


0.0 


95002_MG-63_Osteosarcoma (bone)_sscDNA 


0.1 
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OSfim QTf wT T pinmvncarrnma f-vnili/cA ccr>T~YWA 

7JWJ Oiv-j_iivio- 1 J-/Ciumy ubaruomd. ^vuiva ^_abCL/iN/\ 


0 9 


7 jvu*t jjiuUv ixiiauiAi/iiiyvJadrcuiiid ^mvi iu uunc 
marrow) sscDNA 


0 0 


95005_A43 l_Epidermoid carcinoma_sscDNA 


0.0 


95007_WM266-4_Melanoma_sscDNA 


0.0 


9501 0_DU 145_Prostate carcinoma (brain metastasis)_sscDNA 


0.0 


95012_MDA-MB-468_Breastadenocarcinoma_sscDNA 


0.0 


95013_SCC-4_Squamous cell carcinoma of tongue 


_sscDNA 


0.0 


95014_SCC-9_Squamous cell carcinoma of tongue_sscDNA 


0.3 


95015_SCC-15_Squamous cell carcinoma of tonguesscDNA 


0.0 


95017_CAL 27_Squamous cell carcinoma of tongue_sscDNA 


0.0 


Table 14A. Panel 2D 






Tissue Name 


Rel. Expr., % 
2Dtm2728f 
agl605 


Kci. iixpr., /o 
el 605 a2 




Normal Colon GENPAK 061003 


70.2 


70.3 




83219 CC Well to Mod Diff (OD03866) 


8.5 


6 3 




83220 CC NAT (OD03866) 


8.1 


9.4 




83221 CC Gr.2 rectosigmoid (OD03868) 


4.5 


12.1 




83222 CCNAT(OD03868) 


1.6 


6.3 




83235 CC Mod Diff (ODO3920) 


17.9 


19.7 




83236 CC NAT (ODO3920) 


21.5 


11.6 




83237 CC Gr.2 ascend colon (OD03921) 


18 


34.4 




83238 CC NAT (OD03921) 


8.9 


9.8 




83241 CC from Partial Hepatectomy (ODO4309) 


7.1 


. 4.9 




83242 Liver NAT (ODO4309) 


17.1 


6.9 




87472 Colon mets to lung (OD04451-01) 


6.7 


1.1.4 




87473 Lung NAT (OD04451-02) 


0.8 


2.9. 




Normal Prostate Clontech A+ 6546-1 


17.8 


52.9 




84140 Prostate Cancer (OD04410) 


18.6 


23 




84141 Prostate NAT (OD04410) 


9.1 


22 




87073 Prostate Cancer (OD04720-01) 


20 


14.5 




87074 Prostate NAT (OD04720-02) 


21.3 


38.1 




Normal Lung GENPAK 061010 


69.7 


85.9 




83239 Lung Met to Muscle (OD04286) 


11.1 


6.3 




83240 Muscle NAT (OD04286) 


15.1 


23.3 




84136 Lung Malignant Cancer (OD03126) 


30.6 


30.8 




84137 Lung NAT (OD03126) 


8 


16.3 




84871 Lung Cancer (OD04404) 


41.8 


45.2 




84872 Lung NAT (OD04404) 


15.4 


27.5 




84875 Lung Cancer (OD04565) 


7.4 


8.5 




84876 Lung NAT (OD04565) 


5.3 


1.2 




85950 Lung Cancer (OD04237-01) 


77.9 


72.9 




85970 Lung NAT (OD04237-02) 


14.3 


12.9 
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83955 Ocular Mel Met to Liver (ODO4310i 


9 7 




83256 T iver NAT COD043 1 0 1 


9 3 


5 1 
j. i 


841 39 Melanoma Mets to Lung (OD04391 1 

OTlJ/ J.VXwXClXX\JXXXCl iVIWUJ IV 1— / Llllg I VJXJV/"JZ» X J 


1 3 
l .j 


6 9 1 


84138 Lung NAT (OD04321i 


36 9 


99 4 


Normal Kidnev GENPAK 061008 

I n ui l lieu xvJ.uj.iwjr vj-i— (i NX riiv uuiuuu 


9 9 


19 9 


83786 Kidnev Ca. Nuclear erade 2 <T)D04338 1 


4 9 


6 9 


83787 Kidnev NAT iDD04338. 

oj / u/ xvxixxxt/jr iiAi ^v/i/v/~JJoy 


7 


8 3 

O.J 


83788 Kidnev Pa Nuclear orade 1/2 fOD04339 i 

OJ/OO XSJ.UJ.lCjf V^a IX UvlCCU giaUC X/Z. \\J xJxJ'^ j J y j 


1 8 7 

lO./ 


1 1 3 
1 1 . j 


8378Q Kidnev NAT TOD0433Q i 

OJ / 07 xvlUXICy INxTlI ^VyJL/vTJJ/^ 


4 9 


8 5 

O.J 


83790 Kidnev Pa Clear cell tvne (OD04340"> 


6 3 

U.J 


14 8 


83791 Kidnev NAT fOD04340i 

OJ / 71 XvXVJXXCy iiAl \^\J T XJ'\J*TJ , T\/I 


10 7 

X \J , I 


14 6 


83792 Kidnev Pa Nuclear orade 3 fOD04348 1 

t»J / 7i X»J\JXXCY V-sCl} lNU^ltui tLXtlvJl/ J I VJX-/\7~J~U 1 




7 5 
/ . j 


83793 Kidnev NAT f OO04348 1 


14 S 

X*T. J 


16 ^ 

1 D.J 


87474 Kidnev Pancer (OD04699-01 i 

O / *t / *t XVlUXlCy v^ailUCl ^WL/utUZ,^ vl J 


1 S 4 

X J .*T 


9S 

Z.J 


87475 Kidnev NAT fOD04699-03 i 


9 3 


9 8 


8S973 Kidnev Panrer fOD04450-01 i 

OJ7 / J XVlUXXCy V^CUl^Cl ^VjL/UTtJu u 1 y 


3 6 

J .VJ 


7 3 
/ . j 


85974 Kidnev NAT fOr>04450-03 i 


1 3 
i . j 


1 ^ ^ 

i j.j 


Kidnev Panrer Plnnterh 81 90607 


7 3 
/ • j 


5 9 
J .z. 


Kidnev NAT Plrmteeh 8190608 


i i 

i . x 


j.Q 


lfirlnev Paneer P1nnt£»rh 81 9061 ^ 


9 8 


7 ^ 
/ . j 


Kidnev NAT Plnntech 8190614 
rsjiuiicy iN-rv.1 ^xuxiicl/xx oiz.ut/it 


3 7 
j . / 


Q 
0 


Kidnev P^neer PlnntRr*h 901 0390 
xviuxxcy Vwcujvci v^iuiilcl-ii 7v1vj«\/ 


17 4 


14 1 


Kidnev NAT Plnnterh Q0 10391 

XVlvJlICy 1N.TA. x V^IVJXllCUXX Zs\J 1 \J JZ. 1 


16 4 


1 1 3 

X X . J 


Normal Uterus GFNPAK 06101 8 

lNUXIxlax UlCXUo vj J-/1N I r^JV UOJUIO 


4 6 


S 9 
j.z 


TTtemc Panrer OTTrJPAK' 06401 1 


17 9 


^9 4 


Normal ThvrniH Plrmterh A4- 6S70-1 


17 3 

X / . J 


18 1 

1 O. I 


Thvrnirl Pnneer OPMPAK' 064010 


6 ^ 

O.J 


i i 
i . i 


Thvrnid Pancer TNVITROGFN A 3091 59 

lliyiUlU. v^dilC/Cl XXN V 1 1 1\.V7VJ1_/1> AJV/Zl JZ. 


1 7 
x . / 


1 6 
x .u 


Thvrnid NAT TNV1TROGFN A 3091 53 

1 liyivjlU. IN/Tl. 1 LxS V 1 1 JTvW VJX-/1N .rVJl/Z* 1 J J 


9 9 


1 7 7 


Normal Rreast GFNPAK 061 01 9 

iNUXixiax JJicaol vJ J-j1 i XT .r^XV vvluiy 


91 3 

Zr X . J 


30 1 

JU. 1 


84877 Breast Cancer fOD04566 i 


1 4 
x . » 


1 S 

X . J 


85975 Rreast Pancer (OD04590-01 i 


19 9 


10 1 


85976 Rreast Pancer Mets (OD04 S 90-03 1 

OJ7 / \J XJLt'tXot v>CUiOV/l XVX^LO I \7I/wTJ7U l/J J 


100 

X V7v7 


88 
oo 


87070 Rrea<5t Pancer Metastasis rOF)046SS-0S i 


39 8 




GFNPAK Breast Cancer 064006 


2S 

Z# J 


98 5 

LO.J 


Breast Pancer Res Gen 1 094 


51 8 


66 3 

V7\7. J 


Rreast Pancer Plonterh 91 00966 


25 
^ j 


95 1 

Zs J.X 


Breast NAT Plontech 9100265 


18 2 


31 7 

ji./ 


Breast Pancer TNVITROGFN A209073 


15 

X J 


91 

Z, X 


Rreast NAT TNVITROGFN A9090734 


16 9 


19 1 


Normal T iver GENPAK 061009 

Xy L/XIXICIX Ld Vt/l VJ1— 'XnX ii.lv WUlUU/ 


5 6 


4 9 


Liver Cancer GENPAK 064003 


5.4 


11.8 


T iver Panrer Research Genetiec R"NTA 109^ 

XjIVCX vvCUlk/CX XVCoCclXvXl VjCXXCLXUo JXXN/A. lu^J 


J . / 


3 6 

J.U 


Liver Cancer Research Genetics RNA 1026 


4.8 


5.5 ! 


Paired Liver Cancer Tissue Research Genetics 
RNA6004-T 


10.6 


7 
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Paired Liver 1 issue Research Genetics KIN A 6UU4- 
N 


19.3 


28.4 


Paired Liver Cancer Tissue Research Genetics 

pXTA £005 T 






i allCU JL/IVCI XlooUC XVCdCaXUJl vJCI1gU.CS Jt\JLN/\ ouuj- 

N 


5 


o 

vj 


Normal Bladder GENPAK 061001 


18 3 


1 1 5 


Bladder Cancer Research Genetics RNA 1093 


7 9 


71 4 


Bladder Cancer INVITROGEN A3 021 73 


33 


1 8 9 


87071 Bladder Cancer COD04718-01 > > 

O f U ( 1 JLJ ICLVAlLVwl V^CLLJLVOl \ VJ J— ' \J~ / i U VII 


1 1 

1 X 


1 8 S 

lO.J 


87072 Bladder Normal Adiacent (OD04718-03 

\j 1 \J 1 A* JJiauUvl 1 NvjlJULlCU ii.VJJ Ci^/^J.J L 1 VJ'JU'\J~ /AO V/ -J J 


9 4 


9 7 


Normal Ovarv Res Gen 

X N \J L 1L1U1 VJ VCU Y 1.VVO* VJ WLli 


11 6 


11 3 


Ovarian Cancer GENPAK 064008 


23 3 


22 9 


87492 Ovarv Cancer COD04768-07 ,» 

U » i/A VJ V CU VsCUJAsVt/1. ^\JJL/v r / VJVJ \J f J 


80 1 


100 


87493 Ovarv NAT COD04768-08 »» 

O / VJ V CU. J ll/Tk JL v vJ T JL/V/*T / VJO \JOJ 


3 8 

.J.O 


6 4 


Normal Stomach GFNPAK 061017 f 


1 S 9 


17 1 


Gastric Cancer Clontech 90603 S8 


36 3 


4^ 8 

*T-J .O 


NAT Stomach riontech 90603 S9 


44 4 


60 8 


Gastric Cancer Clontech 906039^ 

VJ CIO LI I w V^CULIW Vwl V^l VJ11 Lbl/11 y \J\J\J ~J Z* *J 


13 8 


90 4 


NAT Stomach Clontech 9060394 


78.5 


93 


Gastric Cancer Clontech 9060397 


5.8 


11.5 


NAT Stomach Clontech 9060396 


25.5 


30.1 


Gastric Cancer GENPAK 064005 


35.1 


27.6 



Table 14B. Panel 4.1D 



Tissue Name 


Rel. Expr., 
% 

4.1dx4tm59 
37f agl605 
_a2 j 


93768_Secondary Thl anti-CD28/anti-CD3 


1.3 


93769_Secondary Th2 anti-CD28/anti-CD3 


2 


93770_SecondaryTrl_anti-CD28/anti-CD3 


1 


93573_Secondary Thl_resting day 4-6 in IL-2 


1.3 


93572_Secondary Th2_resting day 4-6 in IL-2 


2.9 


93571_Secondary Trl resting day 4-6 in IL-2 


3 


93568_primary Thl_anti-CD28/anti-CD3 


1 


93569_primary Th2 anti-CD28/anti-CD3 


0.6 


93570_primary Trl_anti-CD28/anti-CD3 


0.5 


93565_primary Thl_resting dy 4-6 in IL-2 


2 


93566_primary Th2 resting dy 4-6 in IL-2 


1.4 


93567_primaryTrl resting dy 4-6 in IL-2 


2.6 


93351_CD45RA CD4 lymphocyte_anti-CD28/anti-CD3 


3.6 


93352 CD45RO CD4 lymphocyte_anti-CD28/anti-CD3 


3.6 


93251_CD8 Lymphocytes anti-CD28/anti-CD3 


3.2 


93353_chronic CD8 Lymphocytes 2ry resting dy 4-6 in 


2 
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UL-Z 




yjji** cnronic i^JJo Lrympnocyics zry__acuvaica 


0 9 


yjj^H v^lh- none 


9 


919S9 ^prnnHflrv Th1 /Th9/Trl flnti-CDQS PHI 1 
tozjz oecoiiaaiy i ill/ 1 HZ/ 1 1 i__aiiii-v^.L/:7 J v^nn 


2 9 


7jiuj ceiib reeling 


7 8 
/ .o 


9^78£ f AV r^llc TT -9 
yj / 0 O UCilb 11-/ z. 




0^787 T AIT rp»11c TT 9+TT-19 

7J lot LjJ\J\. Ceila 11_/~Z ' 1JU- 1 Z 


1 7 


Q17RQ T AT^ ™>11c TT -94-TFXF cramma 
"J / jLf/\j\. cciis_iJLf-ZT*ir in gamma 


S i 
i 


0^7QO T A1<T ™*11c TT-94-TT-1R 
y D I y\j JUin.rv. Cell:* 1JL>-Z • 1JL<- 1 o 






1 7 

i . / 


0^78 >J!f P**11q TT -9 rpQtina 
7JJ /O 1NJV V^Cllb 11-/ Z ICaLMlg 


4 S 


7j1v7 iviixea jL/ynipnouy tc ixCcuaioii i wu way ivijl/Xv 


IvJ 


y j i iu JViixea i^ympnoL/yie ixeai/ uun_i wo way ivii_,iv 


4 S 


7Ji 1 1 iviixca i-»ympnouycc xvcaULiuii_i wo way ivijLfiv 


9 4 


0*31 17 A/frvn^mirO^Qr Polio /T>RTV/fPc\ rp>ctinCr 

7j i iz iviononucicar v^/ciis ^jriJiviv^bj_iebLing 


9 9 
z.y 


CH1 1 1 ynnannrlpQr Polio rPRMPc'i PWM 

y j i i j lviononuciear v^ens \jr J3iviv^£> ) r w ivi 


4 4 


CHITA rk™i^1 oar Polio fPRMPo'^ PTJA T 

7Ji i*t iviononucicar l^ciis ^.r.Diviv_,i>j rn/\-L> 


IV/ 


yjzny xvainos ^jd cenj none 


94 1 


7J>Z3U xvaiiios ceiiy lonomycm 


1 on 

1 uu 


yjjHy r> lympnocyies r wivi 




yjj ju_jd iympnoyies_uiJHUJL/ ana ii_,-h 


Ol .J 


Q9AA<; POT 1 fFr\cirirvr»Vii^ HKr A A/TP HiffRiwi tinted 

yzooj lul-1 ^xiosinopniij ciDL/\ivir uiiiereniiaieu 


-)->. / 


7J zho jC/v^1j- i ^EfOsmopnii ^__uDL/rvivir/jr ivi/\ioiioiiiyoin 


1 1 9 

11.7 


Ql * ^ A* Tlfln/in +i i alio ■r , >/~\no 

yjjjo ucnariLic v^eus none 


9 
z 


0^^^^ F\^nrlfttir> P^llo T PQ 1 HH no/ml 


1 

i .j 


0^77^ f^/=»nrlri+ir» Penile on+i PT^AH 


1 .o 


y ^ / /H_ivionocyies_jrcSimg 




/ / o ivionocyicb i^x^o ju ng/im 


J mD 


7JJO1 lviaLiopnages res ling 


9 4 
z.t 


0^^520 l\/ra^mr»tiofT^c» T Iflfl no/ml 

yjjoz iviacropizages Lro luong/nii 


1 
i 


yjU!7o__riu v ijv-x ^rLnaoineiiai^none 


0 1 

V. 1 


Q^OOQ TTT TVPP rPnH^tTi^liQA ctnrvpH 

7 d \j y y_n \j v jc ^ \^ jC/nuomei 1 ai )_& iai veu 


0 9 
u.z 


7J JlvU X1U V ^J^IlQOLIieildJ.^ lJLf-lU 


n 

o 


y j t /y^_n\j vcv ^iiinaoineiiaij jltin ganiiiia 


0 9 

v/.Z 


7JlvZ xx KJ V dV^ ^JCrIlU.OinCllal^ llNr aipila i IP IN gcUXlXlla 


0 9 


93101_HUVEC (Endothelial)_TNF alpha + IL4 


0.2 


yj /oi riu VJtiL. (cnaotnciiai) IL-1 1 


U.'f 


yjDoi_JL/iing iviicro vascular nnaotnenai uens_none 


n 7 


93584_Lung Microvascular Endothelial Cells^TWa (4 
ng/ml} ana ijlid ng/ml } 


A 

u 


92662 Microvascular Dermal endothelium none 


0 


yzooi_Microsvasuiar uermai enaotneiium_iJNra ^4 
ng/ml) and IL lb (1 ng/ml) 


0.9 


93773_Bronchial epithe!ium_TNFa (4 ng/ml) and ILlb (1 
ng/ml) ** 


1.2 



264 



WO 02/102321 



PCT/US02/19522 



93347_Small Airway Epitheliumnone 


u 


93348_Small Airway Epithelium_TNFa (4 ng/ml) and 
ILlb (1 ng/mi) 


U.z 


926oo_Coronery Artery S>MC_restmg 




yzooy_Coronery Artery dMU_iiNra (4 ng/ml) ana ILlb (1 
ng/mi ; 




y j i u / asu ocyics_resring 


U.J 


;OlU0 aSLTOCy LCb__ 1 IN r a ^H* Ug/IIllJ aUU ILtlU \l ng/IIU^ 


u.z 


yzooo_rvU-o i z ^isasopnu j_resung 


n 
u 


yzoo /_ivu-o i z ^JDasopiiii j_i^vi/\/ionoycin 


U.J 


yjj /y^tLJUi iuo ^j^eraiinocyTesj__none 


n 9 
u.z 


yj jou L/UJlh iuo ^iveraxinocyies j i in r a ana iriNg 


U.4 


0*2701 T iiz^vr PirfUnniP 

yj/yi Liver unrnosis 


U.4 


01^77 XTPT T-T0Q9 

yj j / / JNUi-rizyz 


u 


OH'xB \Tr*T T-T909 TT /! 

yjjjo JNLJL-rizyz 1JL-4 


n 
u 


OUAfi MPT TJT7Q9 TT O 


u 


01*5 CO MPT T-J9GO TT 11 

y j J j V JN Cl-rizy z JUL- 1 J 


a /: 
U.O 


QQO Cn \TpT T-TOOO TT7XT /vommo 

yjDj /_NCi-Ji.zyz_iriN gamma 


A 9 
U.Z 


93777 HPAEC - 


0 


93778JHPAECIL-1 beta/TNA alpha 


0 


9j>254_Normal Human Lung Fibroblastnone 


1 A 

1.9 


O CO XT 1 TT. T Tp '1 "LI,. , THXTT 1 -. / A ^ 1 1 \ 

93253 jNormal Human Lung Fibroblast_TNFa (4 ng/ml) 
ana iL-ib ^1 ng/mi) 


A 1 
U.3 


yjzj /_JNormai Human Lung riDroDiast 1L-4 


A 1 
U.3 


yjzjo JNormal riuman JLung riDroDiast iL-y 


A C 
U.J 


y j z j j_iN ormai Human .Lung r i oro Diast_i.L- i j 


A 


yjzjo_iNormai riuman JLung riDroDiast_irJN gamma 


1 1 
1.1 


y j l Uo_L>ermai r lbro blasts UUL> 1 U / unresting 


A ' 


yjioi^uermai riorobiasts ^ujJiu/u_iiNr aipna 4 ng/mi 


u.o 


y>> I UD_jjermai riDroDiasis ^ujjiu/u_il,-i oeta i ng/mi 


A 

u 


/ /z aermai iiDroDiast_iriN gamma 


A 

u 


yj//i aermai n oro Diasi 


n 9 
u.z 


T*\£»t-rvio1 "Pi V>-f/^kV\1 onto rkAr\o 

yjoyL L/ermai iiuroDiasts none 


A 

u 


y y£\)L_y\ euiropnns_ I IN r a^ijJr o 


J.O 


y y zu j_in euiropnn s_none 


1 ^ R 

1 J.O 




5 1 


735019_Lung_none 


1.6 


64028-1 Thymus _none 


12.2 


64030-1 Kidney_none 


0.3 



The RTQ-PCR analysis (Table 13 and 14) reveals that M0L1 is predominantly 
expressed in cell lines derived from lymphoma and leukemia, specifically Burkitt ! s 
lymphoma in panel 3D. This result is supported by the presence of GenBank ESTs 

5 coming from T cells from T cell leukemia (see Unigene 

j** ■ 
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http://ww.ncbi.nlm^ Recent report 

indicates that this receptor nomally aids the immune cells to sense the presence of 
unmethylated CpG dinucleotides (Hemmi H, Takeuchi O, Kawai T, Kaisho T, Sato S, 
Sanjo H, Matsumoto M, Hoshino K, Wagner H, Takeda K, Akira S. A Toll-like receptor 
5 recognizes bacterial DNA. Nature 2000 Dec 7;408(6813):740-5) and to induce 

proliferation of splenocytes, inflammatory cytokine production from macrophages and 
maturation of dendritic cells. The signaling pathway mediated by toll-like receptor 9 is 
through the activation of NF-kB. There is evidence that NF-kappaB activity is necessary 
for survival of lymphoma and leukemia cells (Constitutive activation of NF-kappaB in 

10 primary adult T-cell leukemia cells. Mori N, Fujii M, Dceda S 3 Yamada Y, Tomonaga M, 
Ballard DW> Yamamoto N. Blood 1999 Apr l;93(7):2360-8; Inhibition of NF-kappaB 
induces apoptosis of KSHV-infected primary effusion lymphoma cells. Keller SA, 
Schattner EJ, Cesarman E. Blood, 1 October 2000, 96, No. 7, pp. 2537-2542). 
Overexpression of toll-like receptor 9 by lymphoma and leukemia cells is likely to mediate 

15 ligand-independent signaling, affecting the normal processes of activation, proliferation 
and tumorogenesis. Therefore the protein encoded (GMJ79960178) may serve as a 
potential marker for lymphoma and leukemia cells. In addition, human monoclonal 
antibodies directed against this protein could be therapeutics for the treatment of 
lymphoma and leukemia. 

20 

MOL2 

Expression of gene MOL2 was assessed using the primer-probe set Ag743, 
described in Table 15. Results of the RTQ-PCR runs are shown in Table 16. 



25 Table 15. Probe Name: Ag743 



Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5'-ATGTCTTGGTGGATGCAGAA-3 1 


59.1 


20 


1304 


79 


Probe 


TET-5'- 

CGGACTATAGCATTTCTAAGCGCCTCG 
-3*-TAMRA 


69.2 


27 


1340 


80 


Reverse 


5'-CACATCCTCCTTGCAAATGT-3' 


58.6 


20 


1370 


81 



Table 16. Panels 13D and 4D 
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PANEL 1.3 D 




PANEL 4D 




Tissue Name 


Rel. Expr., % 
al 


Tissue Name 


Rel. Expr., % 
4Utm24//t ag/ 
43 


T 11 /Of 

jLfiver 

adenocarcino 

Ilia 


16 A 


/oo_oeconaary ini_anii- 
CD28/anti-CD3 


2/. 2 


Pancreas 


4.6 


93769_Secondary Th2_anti- 


19.6 


Pancreatic ca. 
T AP AN ? 


16.6 


93770_Secondary Trl_anti- 


23.2 


Adrenal gland 


6.5 


93573_Secondary Thl_resting 

Udy H— O in JLLf-Z 


7.2 


Thyroid 


5.2 


93572_Secondary Th2_resting 

t\ck\i A A" in TT 0 

aay h—o in ijl-z 


7.1 


Salivary gland 


12.0 


93571_Secondary Trl_resting 

Aa\r A A in TT 0 

aay *f-o in yLi-l 


11.9 


Pituitary gland 


22.7 


93568jprimary Thl_anti- 
jl' z 5/ an ii- \^ yj j 


43.2 


Brain (fetal) 


8.4 


93569jprimary Th2_anti- 
ujL/zo/ann-uuj 


32.1 


Brain (whole) 


38.6 


93570_primary Tr ^anti- 


50.0 


Brain 

^amygdala ) 


24.8 


93565_primary Thljresting dy 

A (\ \r\ TT 0 

4—0 in ijl-z 


43.8 


Brain 

(cerebellum) 


31.4 


93566 ^primary Th2 resting dy 
4-6 in IL-2 


16.4 


Brain 

(hippocampus) 


22. U 


y3567_pnmary Trl_resting dy 
4-6 in IL-2 


22.4 


Brain 

(substantia 

nigra) 


11.8 


93351_CD45RA CD4 
Jympnocyte anti-CJJ2»/anu- 
CD3 


23.0 


Brain 
(thalamus) 


iU.i 


yi3D2_UU4jKU CJJ4 
lymphocyte anti-CD28/anti- 
CD3 


25.5 


i^ereDrai 
Cortex 


22. U 


y 3jLd I LUo J-^ympnocytes anu- 
CD28/anti-CD3 


lo.U 


Spinal cord 


20.6 


93353_chronic CD8 
Lympnocytes zry_resting ay 4-o 
in IL-2 I 


15.0 


CNS ca. 

( crlin/JictTA i 

U87-MG 


28.1 


93574_chronic CD8 
CD3/CD28 


10.2 


CNS ca. 

(glio/astro) 

U-118-MG 


27.9 


93354_CD4_none 


4.0 
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CNS ca. 
(astro) 

OYI71 TOO 

SWl/di 


31.1 


93252 Secondary 
Thl/Th2/Trl_anti-CD95 CH11 


9.6 


CNS ca.* 
(neuro; met ) 

C17 XT A O 


19.3 


93 1 03JLAK cells_resting 


12.9 


CNS ca. 

(astro) 

SF-539 


47.2 


93788_LAKcells_IL-2 


14.9 


CNS ca. 

(astro) 

SNB-75 


10.2 


93787_LAK cells_IL-2+IL-12 


12.5 


CNS ca. (gho) 
SNB-19 


24.3 


AT70A T A XT' 11 TT A I TF\T 

93789_LAK cellsJUL-2-4FN 
gamma 


22.2 


CNS ca. (gho) 
U251 • 


AA A 

20.9 


mnnn t a "xr 11 « tt oj tt 1 o 

93790_LAK cells_IL-2+ IL-18 


15.7 


CNS ca. (glio) 
SF-295 


10.7 


93104_LAK 

cells_PMA/ionomycin and IL-18 


4.0 


Heart (fetal) 


2.0 j 


93578JMK Cells IL-2_resting 


12.0 


T T j 

Heart 


6.5 


93109_Mixed Lymphocyte 
ReactionTwo Way MLR 


9.8 


T— ( , 1 f~1 1 111 

Fetal Skeletal 


0.7 


93 1 1 0_Mixed Lymphocyte 
Reaction Two Way MLR 


14.3 


Skeletal 
muscle 


18. 3 


rv> 111 "K if* J T 1 i 

93 1 1 1 JVlixed Lymphocyte 
Reaction Two Way MLR 


11.7 


Bone marrow 


11.2 


AO 1 1 A X /T 1 /""• 1 1 

9311 2_Mononuclear Cells 
(PBMCs)_resting 


5.8 


Thymus 


ft o 
7.8 


A*** 1 1 TV A~ 1 /"l 11 

931 13 Mononuclear Cells 
(PBMCs)_PWM 


51.8 


Spleen 


7.2 ! 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


. 27,5 


Lymph node 


7.5 


93249_Ramos (B cell)_none 


0.2 


Colorectal 


28.4 


93250_Ramos (B 
cell)_ionomycin 


6.7 


Stomach 


6.5 


93349_B lymphocytes_PWM 


100.0 


Small intestine 


10.0 


93350_B lymphoytes_CD40L 

_ 1 TT A 

and IL-4 


23.7 


Colon ca. 
SW480 


23.2 


92665 JEOL-1 

(Eosinophil)_dbcAMP 

differentiated 


15.5 


Colon ca.* 

/OX17/1 OA 

(SW480 
met)SW620 


12.3 


93248_EOL-l 

/l— 4 _ • _ 1 *1\ 11 A X /fnr» /T»A /( A 

(Eosinopnil)_dbcAMP/PMAion 
omycin 


10.4 


Colon ca. 
HT29 


1.7 


93356_Dendritic Cells_none 


15.3 


Colon ca. 


13.1 


93355_Dendritic Cells_LPS 100 


6.7 
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HCT-116 




ng/ml 




Colon ca. 
CaCo-2 


12.5 


93775 Dendritic Cells anti- 
CD40 


16.7 


83219 CC 
Well to Mod 

Ultt 

(OD03866) 


1 A A 

10.4 


93 774_Monocytesjresting 


1 A A 

14.9 


Colon ca. 
HCC-2998 


11.3 


93776_Monocytes_LPS 50 
ng/ml 


4.0 


Gastric ca.* 
(liver met) 
NCI-N87 


17.6 


9358 1 JVIacrophagesjresting 


19.5 


Bladder 


1 /.O 


93 5 82_MacrophagesJLr 0 1 UU 
ng/ml 


/.!> 


Trachea 


7.0 


93098jtiUVbC 
(Endothelial)_none 


'SO. A 

33.0 


Kidney 


5.7 


AO AAA TTT n 7"T"? f~\ 

93099_HUVEC 
(Endothelial)_starved 


oo.O 


Kidney (tetal) 


C A 

6.4 


AO 1 AA TTTFl/'C/^* 

93100_HUVEC 
(Endothelial)_IL-lb 


29.3 


Renal ca. 

no /1 a 

786-0 


10.0 


93779_HUVEC 
(Endotnelial)IFN gamma 


33.0 


Renal ca. 

A A AO 

A498 


23.6 


93102_HUVEC 
(Endothehal)_rNr alpha + lrN 
gamma 


23.0 


Renal ca. 
RXF393 


37.8 


A01A1 TTT T\ 7""C/^ 

93101JtiUVEC 
(Endothelial)_TNF alpha + IL4 


19.9 


Renal ca. 
ACHN 


18.1 


93781 HUVEC 
(Endothelial)JL-ll 


22.4 


Renal ca. 
UO-31 


26.1 


93583 JLung Microvascular 
Endothelial Cells none 


27.5 


Renal ca. 

HPT/" 1 a 

1K-10 


10.9 


93584_Lung Microvascular 
Endothelial CeIls_lNra (4 
ng/ml) and ILlb (1 ng/ml) 


25.2 


Liver 


2.2 


92662JMicro vascular Dermal 
endothelium none 


51.4 


Liver (fetal) 


4.4 


92663_Microsvasular Dermal 
endothelium_TNFa (4 ng/ml) 
ana ILlb (1 ng/ml) 


22.5 


Liver ca. 

(hepatoblast) 

HepG2 


28.1 


93773 JBronchial 

epithelium 1 JNr a (4 ng/ml) and 

ILlb (1 ng/ml) ** 


17.0 


Lung 


12.4 


93347_Small Airway 
jj/p jl incii um none 


20.9 


Lung (fetal) 


5.2 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


84.7 
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Lung ca. 
(small cell) 


10.8 


92668_Coronery Artery 
SMC_resting 


37.9 


Lung ca. 
(small cell) 


20.2 


92669 Coronery Artery 
SMC_TNFa (4 ng/ml) and ILlb 
(1 ng/ml) 


26.8 


Lung ca. 
(s.cell var.) 
SHP-77 


20.1 


93 1 07_astrocytes jresting 


47.6 


Lung ca. 
(large 
celi)JNCl- 
H460 


10.7 


93l08_astrocytesJTNFa (4 
ng/ml) and ILlb (l ng/ml) 


20.0 


Lung ca. (non- 
sm. cell) A549 


5.5 


92666_KU-8l2 
(Basophil)_resting 


25.0 


Lung ca. (non- 

s.cell)NCI- 

H23 


13.2 


92667 JOJ-812 
(Basophil)_PMA/ionoycin 


31.9 


Lung ca (non- 
s.cell) HOP- 
62 


18.3 


93579_CCDll06 
(Keratinocytes)_none 


47.0 


Lung ca. (non- 

s.cl)NCI- 

H522 


13.8 


93580_CCDll06 
(Keratinocytes)_TNFa and IFNg 


7.2 


Lung ca. 
(squam.) 
SW 900 i 


17.2 


9379l_Liver Cirrhosis 


4.2 


Lung ca. 
(squam.) 
NCI-H596 


20.9 


93792_Lupus Kidney 


3.8 


Mammary 
gland 


17.8 


93577_NCI-H292 


55.1 


Breast ca.* 
(pi. effusion) 

X /TOT? n 

MLr-7 


20.4 


93358_NCI-H292_IL-4 


68.8 


Breast ca.* 
(pl.ef) MDA- 
Md-231 


22.5 


93360_NCI-H292_IL-9 


59.5 


Breast ca.* 
(pi. ertusion) 
T47D 


15.5 


93359_NCI-H292_IL-l3 


35.1 


Breast ca. 
BT-549 


1 1 O 


93357_NC1-H2y2_lrrsl gamma 


37.9 


Breast ca. 
MDA-N 


y.y 


93777_HPAbC_- 


32.3 


Ovary 


5.6 


93778_HPAEC_IL-1 beta/TNA 
alpha 


23.2 


Ovarian ca. 


15.4 | 


93254_Normal Human Lung 


29.7 
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OVCAR-3 




Fibroblast_none 




Ovarian ca. 

/*V\ 1/^ ATI A 

OVCAR-4 


12.4 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and 
IL-lb (1 ng/ml) 


16.8 


Ovarian ca. 
OVCAR-5 


27.2 


AO'in \T. _ 1 XT — T 

93257_Normal Human Lung 
Fibroblast IL-4 


55.5 


Ovarian ca. 
OVCAR-8 


9.0 


9325ojNormal Human Lung 
Fibroblast IL-9 


34.9 


Ovarian ca. 
IGROV-l 


22.6 


93255_Normal Human Lung 

-r-i • 1 vi i TT 1 O 

Fibroblast IL-13 


36.9 


Ovarian ca.* 
(ascites) SK- 
OV-3 


100.0 


93258_Normal Human Lung 
Fibroblast_IFN gamma 


58.6 


Uterus 


6.1 


93106_Dermal Fibroblasts 
CCD1 070 resting 


74.2 


T»1 . 

Plancenta 


15.8 


*1 /" 1 T^v 1 T"**1 11 j. 

93361_Dermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 


64.2 


Prostate 


5.6 


93 1 05_Dermal Fibroblasts 
CCD1070_IL-1 beta 1 ng/ml 


27.7 


Prostate ca.* 
(bone met)PC- 
3 


50.1 


93772_dermal fibroblastJFN 
gamma 


24.0 


Testis 


8.3 


93771_dermal fibroblast_IL-4 


58.2 


Melanoma 
Hs688(A).T 


12.6 


93259JBD Colitis 1** 


2.8 


Melanoma* 
(met) 

Hs688(B).T 


14.5 


93260JBD Colitis 2 


1.1 


X X 1 

Melanoma 
UACC-62 


1 ft o 

18.8 


93261JUBD Crohns 


2.1 


Melanoma 
M14 


19.7 


73501 0_Colon_normal 


14.3 


Melanoma 

T /"\"\7" T1V /TT TT 

LOX IMVI 


8.8 


73 5 0 1 9_Lung_none 


21.5 


Melanoma* 
(met) SK- _ 
MEL-5 


11.0 


64028- l_Thymus_none 


27.0 


Adipose 


14.5 


64030- l_Kidney_none 


31.2 



MOL2 is widely expressed in tissues and cell lines represented in both panels l .3D 
and 4D, with highest expression being in one ovarian cancer cell line (SK-OV-3). Thus, it 
could serve as a diagnostic marker for ovarian cancer. 
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MOL3 

Expression of MOL3 was assessed using the primer-probe sets Ag474 and Ag770, 
described in Tables 17 and 18. Results of the RTQ-PCR runs are shown in Tables 19 and 
20. 



Table 17. Probe name: Ag474 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5'-GGCACTGTCCCTCTGCACAT-3' 


20 


493 


82 


Probe 


FAM-5'- 

CCCTGAGAAAGATCTGCCACAAAGAC 
ATCTG-3 '-TAMRA 


31 


516 


83 


Reverse 


5'-AACCTGCCCACAGAGCAATC-3' 


20 


549 


84 



Table 18. Probe name: Ag770 



Primers 


Sequences 


Tm 


Lengt 
h 


Start 

Positio 

n 


Forward 


5'-ACAGTGCTGTCGCTGGTACTT-3' 


60 


21 


717 


Probe 


FAM-5- 

TTCGTACTGAAAGGCGTACCTCTCCA-3'- 
TAMRA 


67.9 


26 


746 


Reverse 


5 '-CTC AA AC AGCTC ACGAGTGAT-3 1 


58.1 


21 


773 



Table 19. Ag474 



PANEL 1.3D 




PANEL 2D 




Tissue Name 


Rel. Expr., % 
1.3Dtm3254f_ag474 


Tissue Name 


Rel. Expr., % 
2Dtm3255f ag47 
4 


Liver 

adenocarcinoma 


0.0 


Normal Colon GENPAK 
061003 


0.3 


Pancreas 


0.0 


83219 CC Well to Mod 
Diff(OD03866) 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


83220 CCNAT 
(OD03866) 


0.0 


Adrenal gland 


0.3 


83221 CC Gr.2 
rectosigmoid (OD03868) 


0.0 
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Thyroid 


A A 

u.o 


83222 CCNAT 
(OD03868) 


A A 

U.O 


Salivary gland 


n n 
U.U 


83235 CC Mod Din 
(ODO3920) 


A A 

U.O 


Pituitary gland 


a a 
0.0 


83236 CC NA1 
(ODO3920) 


A A 
0.0 


Brain (fetal) 


a o 
0.2 


o323 / CC Cr.2 ascend 
colon (OD03921) 


A A 

U.U 


Brain (whole) 


a a 
0.0 


83238 CC JNA1 
(OD03921) 


U.O 


Brain (amygdala) 


A 1 
0.1 


83/41 trom rartial 
Hepatectomy (ODO4309) 


3.8 


Brain (cerebellum) 


0.0 


5^242 Liver NAT 
(ODO4309) 


1 AA A 

100.0 


Brain 

(hippocampus) 


A A 

0.0 


874 11 Colon mets to lung 
(OD04451-01) 


A A 

0.0 


Brain (substantia 
nigra) 


A A 

0.0 


87473 Lung MAT 
(OD04451-02) 


A A 

U.O 


Brain (thalamus) 


0.0 


Normal Prostate Clontech 
A+ 6546-1 


A A 

0.0 


Cerebral Cortex 


A 1 

0.1 


84140 Prostate Cancer 
(OD04410) 


A A 

0.0 


Spinal cord 


A A 

0.0 


84141 Prostate NAT 
(OD04410) 


A A 

0.0 


CNS ca. (glio/astro) 
U87-MG 


0.3 


87073 Prostate Cancer 
PD04720-01) 


0.0 


CNS ca. 

f ^\ * ^ 1 » \ T T 1 -| O 

(gho/astro) U-118- 
MG 


0.0 


OOA'T /in. XT A TP 

87074 Prostate NA1 
(OD04720-02) 


0.0 


CNS ca. (astro) 
SW1783 


A A 

0.0 


Normal Lung GENPAK 
061010 


A A 

0.0 


CNS ca.* (neuro; 
met ) SK-N-AS 


A A 

0.0 


83239 Lung Met to Muscle 
(OD04286) 


A A 

0.0 


CNS ca. (astro) 
SF-539 


A A 

0.0 


83240 Muscle NA 1 

(OD04286) 


A A 

. 0.0 


CMb ca. (astro) 
SNB-75 


A A 

U.U 


84136 Lung Malignant 
Cancer (OD03 126) 


A A 

0.0 


CNS ca. (glio) 
SNB-19 


A A 
0.0 


O/i i on r 4lMA XT A T 

84137 Lung NA1 
(OD03126) 


A A 
0.0 


CNS ca. (glio) 
U251 


A A 
0.0 


i/( C71 T 

8487 1 Lung Cancer 
(OD04404) 


A A 

0.0 


CNS> ca. (glio) 
SF-295 


A A 
U.U 


84872 Lung NA1 
(OD04404) 


A A 

0.0 


Heart ffptaft 


A A 
0.0 


84875 Lung Cancer 


A A 

0.0 


Heart 


0.0 


84876 Lung NAT 
(OD04565) 


0.0 


Fetal Skeletal 


0.2 


85950 Lung Cancer 


0.0 
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(OD04237-01) 




Skeletal muscle 


a a 
U.U 


ojy /U JLAing INAI 

(OD04237-02) 


U.U 


Bone marrow 


a a 
U.U 


ojZjj ucuiar iviei iviei to 
Liver (ODO4310) 


U.U 


Thymus 


a a 
U.U 


OJZ.JO .Liver INAI 
(ODO4310) 


04.Z 


Spleen 


a o 
U.z 


o4 1 Melanoma Mets to 
Lung (OD04321) 


A A 

U.U 


Lymph node 


a a 
U.U 


Q/I11Q T nnrr \I AT 

(OD04321) 


A A 
U.U 


Colorectal 


0.0 


Normal Kidney GENPAK 

n£i aac 
UolUUo 


0.0 


Stomach 


0.1 


83786 Kidney Ca, 
Nuclear grade 2 
(OD04338) 


0.0 


Small intestine 


a a 
U.U 


ViAnovT MAT 

o J /o / Jvidney JN A 1 
(OD04338) 


A A 

U.U 


uolon ca. 
SW480 


U.J 


OO TOO V"i/it»air O*-. TvT, .^l^rt- 
OJ /oo jsjaney L,a iMuclear 

grade 1/2 (OD04339) 


A A 
U.U 


Colon ca. (oW4oU 
met)SW620 


A A 
U.U 


oj /oy isjdney JNA1 
(OD04339) * 


A A 
U.U 


Colon ca. 
HT29 


A A 
U.U 


/yu Jvianey ua ? dear 
cell type (OD04340) 


A 1 

. U.l 


Colon ca. 
HCT-116 


A A 
U.U 


onoi viAncrr mat 
oj /yi j\.ianey inai 

(OD04340) 


A A 

U.U 


Colon ca. 
Cauo-2 


0.3 


83792 Kidney Ca, Nuclear 
*rade d (UUU434o) 


0.0 


83219 CC Well to 
Mod Dili 
(OD03866) 


0.3 


oj fyj Jfcudney iNAl 
(OD04348) 


0.0 


Colon ca. 
HCC-2998 


A £ 
U.J 


o /4 /4 Jsj.aney uancer , 
(OD04622-01) 


A A 

U.U 


Gastric ca.* (liver 
met)NCI-N87 


A A 
U.U 


5/4/ j ruaneyJNAi 
(OD04622-03) 


A A 

U.U 


Bladder 


A A 
U.U 


ojy /j Jsjaney uancer 
(OD04450-01) 


A A 
U.U 


Trachea 


A A 
U.U 


OJ7/H- jvianey inai 
(OD04450-03) 


A 1 

. U.l 


Kidney 


A A 
U.U 


jsjaney cancer v^iontecn 
8120607 


A A 
U.U 


Kidney (fetal) 


A A 
U.U 


jsjcmey inai L/iontecn 
8120608 


A A 
U.U 


Renal ca. 
786-0 


A A 
U.U 


jsjaney cancer i^iontecn 
8120613 


A A 
U.U 


Renal ca. 
A498 


0.0 


Kidney NAT Clontech 
8120614 


0.0 


Renal ca. 


0.0 


Kidney Cancer Clontech 


0.0 
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RXF393 




9010320 




Kenal ca. 
ACHN 


A A 

0.0 


Kidney NAT Clontecn 
9010321 


A A 
0.0 


Renal ca. 
UO-31 


A O 

O.J 


Normal Uterus CjJbNrAJs. 
061018 


a a 
U.O 


Renal ca. 
TK-10 


A 1 
U.l 


Uterus Lancer ubNrAK. 
064011 


A A 
U.O 


Liver 


1 AA A 

100.0 


Normal Thyroid Clontecn 
A+ 6570-1 


A A 
0.0 


Liver (ietal) 


1.8 


Thyroid Cancer GENPAK 
064010 


0.0 


Liver ca. 

(hepatomas!) 

HepG2 


0.0 


Thyroid Cancer 
INVITROGENA302152 


0.0 


Lung 


A A 

0.0 


Thyroid NAT 
INVITROGENA302153 


A A 

0.0 


Lung (fetal) 


A A 

0.0 


Normal Breast ObNPAK 
061019 


A A 

0.0 


Lung ca. (small 
cell) LX-1 


A A 

0.0 


84877 Breast Cancer 
(OD04566) 


A A 

0.0 


Lung ca. (small 
cell) NCI-H69 


A A 

0.0 


85975 Breast Cancer 
(OD04590-01) 


A A 

0.0 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


85976 Breast Cancer Mets 
(OD04590-03) 


0.0 


Lung ca. (large 
ce!l)NCI-H460 


A A 

0.0 


87070 Breast Cancer 
Metastasis (OD04655-05) 


A A 

0.0 


Lung ca. (non-sm. 
cell) A549 


A 1 

O.l 


GENPAK Breast Cancer 
064006 


0.2 


Lung ca. (non- 
sxell)NCI-H23 


0.2 


Breast Cancer Res. Gen. 
1024 


0.2 


Lung ca (non-s.cell) 
HOP-62 


A A 

0.0 


Breast Cancer Clontech 
9100266 


A A 

0.0 


Lung ca. (non-s.ci) 
NCI-H522 


A A 

u.o 


Breast NAT Clontech 
9100265 


A A 

0.0 


Lung ca. (squam.) 
SW900 


' A A 

0.0 


Breast Cancer 
INVITROGEN A209073 


A A 

0.0 


Lung ca. (squam.) 
NCI-H596 


A A 

0.0 


"*> ^ „x XT A T* 

Breast NAT 

INVITROGEN A2090734 


A A 

0.0 


Mammary gland 


A A 
0.0 


Normal Liver GENPAK. 
061009 


38.4 


JbJreast ca.* (pi. 
effusion) MCF-7 


A A 
0.0 


Liver Cancer GENr AK. 
064003 


49.0 


Breast ca. (pi.et) 
MDA-MB-231 


A A 
0.0 


Jver Cancer Research 
Genetics RNA 1025 


62 A 


effusion) T47D 




.Liver v^ancer rvesearcn 
Genetics RNA 1026 




Breast ca. 
BT-549 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 


74.2 
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6004-T 




Breast ca. 
MDA-N 


0.1 


Paired Liver Tissue 
Research Genetics RNA 

/CAA/I XT 

O004-JN 


8.5 


Ovary 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 
o00!>-l 


5.0 


Ovarian ca. 
OVCAR-3 


0.5 


Paired Liver Tissue 
Research Genetics KJNA 
6005-N 


18.6 


Ovarian ca. 
OVCAR-4 


A A 
0.0 


Normal Bladder ubNFAK 
061001 


A A 
0.0 


Ovarian ca. 
OVCAR-5 


A A 

0.0 


Bladder Cancer Research 
Genetics RNA 1023 


A A 
0.0 


Ovarian ca. 
OVCAR-8 


A A 

0.0 


Bladder Cancer 
INVITROGENA302173 


A A 
0.0 


Ovarian ca. 

irrnrwr 1 
lLrKVJ v - 1 


A A 

0.0 


5/07 1 Bladder Cancer 

{KJLJUh 1 lo-Ul ) 


A A 
O.U 


Ovarian ca.* 
(ascites; dJ\.-uv-j 


0.0 


87072 Bladder Normal 
Adjacent (ujlaj4/1o-ioj 


0.0 


Uterus 


0.0 


Normal Ovary Res. Gen. 


0.0 


Placenta 


A A 

0.0 


Ovarian Cancer GENPAK 
064008 


A A 

0.0 


Prostate 


A 1 

0.1 


87492 Ovary Cancer 
(OD04768-07) 


A 1 

0.1 


Prostate ca.* (bone 
met)PC-3 


A A 

0.0 


87493 Ovary NAT 
(OD04768-08) 


A A 

0.0 


Testis 


A O 

0.3 


Normal Stomach GENPAK 
061017 


A A i 

0.0 


Melanoma 
Hs688(A).T 


A A 

0.0 


Gastric Cancer Clontech 
9060358 


A A 

0.0 


Melanoma* (met) 
Hs688(B).T 


A A 

0.0 


"XT A T O -i — — 1_ /Tl _ .- -l - _ 1- 

NA1 Stomach Clontech 
9060359 


A A 

0.0 


Melanoma 
UACC-62 


A A 

0.0 


Gastnc Cancer Clontech 
9060395 


A A • 

0.4 


Melanoma 
M14 


A A 

0.0 


JN A 1 otomach Clontech 
9060394 


A A 

O.U 


Melanoma 
LOX MVI 


A A 
O.U 


Gastnc Cancer Clontech 
9060397 


A 1 ! 

U.J j 


ivieianoma (met ) 
SK-MEL-5 


fi fi 


in /vi oiomacn i^iomecn 
9060396 


fi fi ' 


Adipose 


0.0 


Gastric Cancer GENPAK 
064005 


0.0 



Table 20. Ag770 



PANEL 1.3D 



PANEL 4D 
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Tissue Name 


Rel. Expr., % 
1.3dx4tm5495 


Tissue Name 


Rel. Expr., % 
4dtml843fag7 
70 


Rel. Expr., 
% 

*US lull 711/1 

ag770 


Liver 

adenocarcinoma 


0.0 


93768_Secondary 
Thl_anti-CD28/anti-CD3 


0.0 


0.0 


Pancreas 


0.0 


93769_Secondary 
Th2_anti-CD2 8/anti-CD3 


6.4 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


93770_Secondary 

Tr1 anti-rn?8/anti-rD^ 


3.1 


0.0 


Adrenal gland 


0.0 


93573_Secondary 
Thl_resting day 4-6 in IL- 

2 


0.0 


0.0 


Thyroid 


0.0 


93572_Secondary 

1 iL6 i co ung uay *r-o in 

2 ~ ' J 


0.0 


0.0 


Salivary gland 


0.0 


93571JSecondary 
Trl_resting day 4-6 in IL-2 


0.0 


0.0 


Pituitary gland 


0.0 


9356 8 ^primary Thl anti- 
CD28/anti-CD3 


3.7 


0.0 


Brain (fetal) 


0.0 


935 69_primary Th2 anti- 
CD28/anti-CD3 


0.0 


0.0 


Brain (whole) 


0.0 


93570_jprimary Trl anti- 
CD28/anti-CD3 


0.0 


0.0 


Brain 

(amygdala) 


0.0 


93565 jprimary 

Thl jresting dy 4-6 in IL-2 


0.0 


4.8 


Brain 

(cerebellum) 


0.2 


935 66_primary 
Th2__resting dy 4-6 in IL-2 


0.0 


2.2 


Brain 

(\\ \ x\t\ f\c am ni 1 


0.1 


93567jprimary Trl_resting 

Hv A-f\ in TT -? 


0.0 


7.0 


Brain 

(substantia 

nigra) 


0.0 


93351_CD45RA CD4 

lymphocyte_anti- 

CD28/anti-CD3 


3.1 


0.0 


Brain 
(thalamus) 


0.0 


93352_CD45RO CD4 
ymphocyte_anti- 
CD28/anti-CD3 


0.0 


0.0 


Cerebral Cortex 


0.0 


93251_CD8 

Lymphocytes_anti- 

LD28/anti-CD3 


1.4 


0.0 


Spinal cord 


0.0 
i 


93353_chronic CD8 
Lymphocytes 2ry_resting 
aay h-o in iu-z 


0.0 


0.0 


CNS ca. 

(glio/astro) 

U87-MG 


0.0 


93574_chronic CD8 
Lymphocytes 
2ry_activated CD3/CD28 


0.0 


0.0 
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CNS ca. 

(glio/astro) U- 
110 \/ia 


0.0 


93354_CD4_none 


0.0 


0.0 


CNS ca. (astro) 
SW1783 


0.0 


93252_Secondary 
Thl/Th2/Trl_anti-CD95 


0.0 


41.2 


CNS ca.* 
fneurcr met ^ 
SK-N-AS 


0.0 


93 1 03JLAK cells_resting 


0.0 


0.0 


CNS ca. (astro) 
SF-539 


0.0 


93788JLAK cells_IL-2 


0.0 


0.0 


CNS ca. (astro) 
SNB-75 


0.0 


93787 LAK cells IL- 
2+IL-12 


0.0 


0.0 


CNS ca. (glio) 
SNB-19 


0.0 


93789_LAK cellsJL- 
2+IFN gamma 


0.0 


0.0 


CNS ca. (glio) 
U251 


0.0 


93790_LAKcells_IL-2+ 
IL-18 


0.0 


0.0 


CNS ca. (glio) 
SF-295 


0.0 


93104_LAK 

fV^llQ PA/f A/tnnrvmvpin smH 

IL-18 


0.0 


5.9 


Heart (fetal) 


0.0 


93578_NK Cells IL- 
2_resting 


0.0 


0.0 


Heart 


0.3 


93 1 09_Mixed Lymphocyte 
ReactionJTwo Way MLR 


6.0 


0.0 


Fetal Skeletal 


0.0 


93 1 1 0_Mixed Lymphocyte 
ReactionJTwo Way MLR 


0.0 


0.0 


Skeletal muscle 


0.0 


93 1 1 1 Mixed Lymphocyte 
ReactionJTwo Way MLR 


0.0 


1.3 


Bone marrow 


0.0 


93 1 12_Mononuclear Cells 
(PBMCs)_resting 


0.0 


18.4 


Thymus 


0.0 


93113 Mononuclear Cells 
(PBMCs)_PWM 


0.0 


0.0 


Spleen 


0.0 

• 


93114 Mononuclear Cells 
(PBMCs)J>HA-L 


0.0 


6.6 


Lymph node 


0.0 


93249 Ramos (B 
cell)_none 


5.7 


0.0 


Colorectal 


0.1 


93250_Ramos (B 
cell)_ionomycin 


0.0 


0.0 


Stomach 


0.0 


93349_B 

vrnnhnrvtpQ PAa/A/T 


0.0 


0.0 


Small intestine 


0.0 


93350JB 

lymphoytes CD40Land 
[L-4 


0.0 


0.0 


Colon ca. 
SW480 


0.0 


92665_EOL-l 

Eosinophil)_dbcAMP 

differentiated 


0.0 


3.2 
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Colon ca.* 

vv i o v 

met)SW620 


0.2 


93248_EOL-l 

fi^n^innnhin rlhrAMP/PM 
^jcumiiuljijji J u u waivjlt / r ivx 

Aionomycin 


0.0 


0.0 


Colon ca. 
HT29 


0.0 


93356JDendritic 
Cells_none 


0.0 


0.0 


Colon ca. 
HCT-116 


0.0 


93355 Dendritic 
Cells JLPS lOOng/ml 


0.0 


0.0 


Colon ca. 
PaPn-9 


0.0 


93775_Dendritic 


0.0 


0.0 


83219 CC Well 

vj 1V1UU Ulxx 

(OD03866) 


0.0 


93774_Monocytes_resting 


0.0 


0.0 


Colon ca. 


1.3 


93776 JMonocytesJLPS 50 

n fr/ml 
I lg/ II JUL 


0.0 


0.0 


Gastric ca.* 

^lAVGI HIClj lNV^l- 

N87 


0.2 


9358 l_Macrophages_restin 


1.1 


0.0 


Bladder 


0.0 


93582 Macrophages_LPS 
100 ng/ml 


0.0 


5.9 


Trachea 


0.0 


93098_HUVEC 
(Endothelial)_none 


0.0 


0.0 


Kidney 


0.0 


93099_HUVEC 
(Endothelial)_starved 


0.0 


0.0 


Kidney (fetal) 


0.0 


93100 HUVEC 
(Endothelial)_IL-lb 


0.0 


0.0 


Renal ca. 
/ oo u 


0.0 


93779_HUVEC 

I ijnUULIlCllal^ JUT IN gcullllld. 


0.0 


0.0 


Renal ca. 
A498 


0.5 


93102_HUVEC 
(Endothelial)_TNF alpha + 
IFN gamma 


0.0 


0.0 


Renal ca. 

IwYJT J7J 


. 0.0 


93101_HUVEC 

^CllUUUlclialy irvr aipnd 

IL4 


0.0 


0.0 


Renal ca. 

/^.Vw/J. JL1N 


0.0 


93781_HUVEC 

/FnHothpliall TT .1 1 


0.0 


0.0 


Renal ca. 
UO-31 


0.0 


93583 JLung 

Microvascular Endothelial 
Cells none 


0.0 


0.0 


Renal ca. 
TK-10 


0.0 


93584JLung 

Microvascular Endothelial 

v^cllb UNIT a- yr Ilg/miy OlIU. 

ILlb(l ng/ml) 


0.0 


0.0 


Liver 


100.0 


92662_Microvascular 
Dermal endothelium_none 


0.0 


0.0 


Liver (fetal) 


0.3 


92663_Microsvasular 
Dermal endothelium_TNFa 


0.0 


0.0 
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(4 ng/ml) and ILlb (1 






Liver ca. 

rhenatoblast) 

HepG2 


0.0 


93773_Bronchial 
eoithelium TNFa (4 ne/mH 

VL/lUlvilUill I J,li CI 1 I XXfZJ 11 U 

and ILlb (I ng/ml)** 


0.0 


2.2 


Lung 


0.0 


93347_Small Airway 
Eoithelium none 


0.0 


0.0 


Lung (fetal) 


0.0 


93348_Small Airway 
Eoithelium TNFa (4 
ng/ml) andlLlb (1 ng/ml) 


0.0 


3.7 


Lung ca. (small 
celH LX-1 


0.0 


92668_Coronery Artery 
SMC resting 


0.0 


0.0 


Lung ca. (small 
celD NCI-H69 


0.0 


92669_Coronery Artery 
SMC TNFa (4 ng/mH and 
ILlb (1 ng/ml) 


0.0 


0.0 | 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


93107 astrocytes resting 


0.0 


3.4 


Lung ca. (large 
cell)NCI-H460 


0.0 


93 1 08_astrocytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


0.0 


92666JCU-812 
(Basophil)_resting 


0.0 


1.6 


Lung ca. (non- 
s.cell)NCI-H23 


0.0 


92667_KU-812 
(Basophil)_PMA/ionoycin 


0.0 


0.0 


Lung ca (non- 
scelH HOP-62 


0.0 


93579_CCD1106 

rFCfratinnrvtp^ nnnp 

^ivw ciLlllW v y l\-<o y livsllw 


0.0 


0.0 


Lung ca. (non- 
s.cl)NCI-H522 


0.0 


93580_CCD1106 
(Keratinocytes)_TNFa and 
IrJNg 


0.0 


0.0 


Lung ca. 
(squam.) SW 
y\}\) 


0.5 


93791_Liver Cirrhosis ' 


100.0 


100.0 


Lung ca. 

( sauam ^ NCT- 

1 JUllCtl LA. 1 1 ^ > — -J. 

H596 


0.0 


93792_Lupus Kidney 


0.0 


0.0 


Mammary gland 


0.0 


93577_NCI-H292 


0.0 


0.0 


Breast ca.* (pi. 
effusion) MCF- 

/ 


0.0 


93358_NCI-H292JL-4 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 

A /TO i 


0.0 


93360_NCI-H292_IL-9 


0.0 


0.0 


Breast ca.* (pi. 

effusion) 

T47D 


0.0 


93359_NCI-H292_IL-13 


0.0 


0.0 


Breast ca. 
BT-549 


0.0 


93357_NCI-H292_IFN | 
gamma 


0.0 


0.0 
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Breast ca. 
MDA-N 


0.0 


93777_HPAEC_- 


2.3 


3.4 


Ovary 


0.0 


93778_HPAEC_IL-1 
beta/TNA alpha 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


0.0 


93254_Normal Human 
Lung Fibroblast_none 


3.4 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


93253_Normal Human 
Lung Fibroblast_TNFa (4 
ng/ml) and IL-lb (1 ng/ml) 


0.0 


0.0 


Ovarian ca. 
OVCAR-5 


0.0 


93257_Normal Human 
Lung Fibroblast_IL-4 


0.0 


0.0 


Ovarian ca. 
OVCAR-8 


0.0 


93256_Normal Human 
Lung Fibroblast_IL-9 


0.0 


0.0 


Ovarian ca. 
IGROV-1 


0.0 


93255_Normal Human 
Lung Fibroblast_IL-13 


0.0 


0.0 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 


93258_Normal Human 
Lung FibroblastJFN 
gamma 


0.0 


0.0 


Uterus 


0.5 


93106_Dermal Fibroblasts 
CCD1070_resting 


0.0 


0.0 


Plancenta 


0.0 


93361 Dermal Fibroblasts 

CCD1070_TNFalpha4 

ng/ml 


0.0 


0.0 


Prostate 


0.0 


93105 Dermal Fibroblasts 
CCD1070JL-1 beta 1 
ng/ml 


0.0 


4.3 \ 


Prostate ca.* 
(bone met)PC-3 


0.0 


93772_dermal 
fibroblast_IFN gamma 


0.0 


7.9 


Testis 


0.4 


93771_dermal 
fibroblast_IL-4 


0.0 


0.0 


Melanoma 
Hs688(A).T 


0.0 


93259JBD Colitis 1** 


6.0 


13.1 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


93260JBD Colitis 2 


2.8 


5.2 ; 


Melanoma 
UACC-62 


0.3 


93261JBD Crohns 


0.0 


1.9 


Melanoma 
M14 


0.1 


73501 0_Colon_normal 


1.3 


3.2 


Melanoma 
LOX IMVI 


0.0 


73 50 1 9_Lung_none 


14.9 


0.0 


Melanoma* 
(met) SK- 
MEL-5 


0.4 


64028- l_Thymus_none 


2.3 


7.3 


Adipose 


0.0 


64030-l_Kidney_none 


0.0 


0.0 
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Both probe/primer sets are specific for the sequence of gene Acc. No. MOL3. 
Unigene data at http://ww.ncbi.nlm.i^ 

and our RTQ-PCR panels 1 .3D,2D and 4D indicate that this gene is specifically 
5 expressed by the liver and upregulated in some hepatocellular carcinomas (HCCs).Tliere is 
evidence suggesting that the examination of the serum complements may be a useful tool 
for the detection of HCCs in liver cirrosis (LC) patients. (Takezaki E, Murakami S, 
Nishibayashi H, Kagawa K, Ohmori H. Gan No Rinsho 1990 Oct;36(12):21 19-22). 
Therefore the serum level of this protein can be used as a diagnostic marker to detect LC 
10 and HCC and antibodies directed against this protein can be a potential therapeutic agent 
against LC and HCC. In addition, this molecule can also serve as a specific marker for 
differentiating liver from other tissues. 



15 MOL4 

Expression of gene MOL4 was assessed using the primer-probe set Agl61 1, 
described in Table 21 

Table 2L Probe Name: Agl611 



Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQ 

ID 

NO: 


Forward 


5'-ATATGCTGTGCTGCATTCAGT-3* 


58.4 


21 


40 


85 


Probe 


TET-5'- 

CTGCCTGGTCAGTGAACAATTTCC 
TG-3-TAMRA 


68.9 


26 


65 


86 


Reverse 


5'-CAAGGCCACACTAGTCGTGTAG- 
3* 


59.9 


22 


117 


87 



20 

Expression of this gene in panels 1.3D, 4D and 2 is at very low to undetectable 
levels (Ct values>35) in a number of tissues. 

MOL6 

25 Expression of gene MOL6a was assessed using the primer-probe set Agl 1 67, 

described in Table 22. Results of the RTQ-PCR runs are shown in Tables 23 and 24. 
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Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQ 
ID 


Forward 


5'- 

TCTTTGCTGACTCATCTGTTCA 

mJ 


58.7 


22 


51 


88 


Probe 


TET-5'- 

AAGAAGACCCTGCTCCCTATT 
TGGTG-3 '-T AMRA 


67.5 


26 


75 


89 


Reverse 


5'- 

AGGGGTTGAAGTGAGACTTGA 
G-3' 


59.8 


22 


104 


90 



Table 23. Panels 1.3D and 4D 

5 



PANEL 1.3D 




PANEL 4D 




Tissue Name 


Rel. Expr., 
% 

1.3dx4tm55 
86t agll67 
al 


Tissue Name 


Rel. Expr., 
% 

4Dtml937t 
_agll67 


Liver 

adenocarcinoma 


1.1 


93768 Secondary Thl anti-CD28/anti- 
CD3 


1.7 


Pancreas 


0.0 


93769 Secondary Th2 anti-CD28/anti- 
CD3 


0.0 


Pancreatic ca. 
CAP AN 2 


1.0 


93770 Secondary Trl anti-CD28/anti- 
CD3 


0.9 


Adrenal gland 


0.0 


93573_Secondary Thl_resting day 4-6 
in IL-2 


2.7 


Thyroid 


0.0 


93572 Secondary Th2 resting day 4-6 
in IL-2 


0.0 


Salivary gland 


0.0 


93571_Secondary Trl_resting day 4-6 
in IL-2 


0.0 


Pituitary gland 


2.1 


93568_primary Thl anti-CD28/anti- 
CD3 


0.0 


Brain (fetal) 


4.1 


93569_primary Th2 anti-CD28/anti- 
CD3 


3.0 


Brain (whole) 


1.1 


93570_primary Trl anti-CD28/anti- 
CD3 " 


2.4 


Brain (amygdala) 


4.1 


93565_primary Thl resting dy 4-6 in 
IL-2 


5.3 


Brain (cerebellum) 


6.7 


93566_primary Th2 resting dy 4-6 in 
IL-2 


3.7 


Brain (hippocampus) 


4.3 


93567_primary Trl resting dy 4-6 in 
IL-2 


3.7 
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ftrain f Qiihctantin 

nigra) 


5 4 


93351 CD45RACD4 
lymphocyte_anti-CD2 8/anti-CD3 


1.6 




4 7 


93352 CD45RO CD4 
lymphocyte _anti-CD28/anti-CD3 


2 6 




1 1 


Q3951 CDR T vmnrmcvteq anti- 

/JjLJl V^i-ZO i-»jr iliUliV/V/jr LVvZ> culll 

CD28/anti-CD3 


0 9 


Spinal cord 


1.6 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


0.4 


CNS ca. (glio/astro) 
U87-MG 


0.0 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


0.9 


CNS ca. (glio/astro) 
U-118-MG 


0.0 


93354_CD4_none 


1.0 


CNS ca. (astro) 
SW1783 


0.0 


93252 Secondary Thl/Th2/Trl anti- 
CD95CH11 


2.5 


PM Q r» o * ( n pi i rn • rn /at - 
V^lNo la. ^QCUXU, IIJLCL 

) SK-N-AS 


0 0 


QUO'} T AJC relic rectina 


7 0 

/ .V/ 


v^-lNo Id. ^aSLTU^ 

SF-539 


0 0 

V/.V/ 


Q^7RR T AK relic TT -9 


n q 


PMQ rn ('sictr^ 
v^iNo td. ^ablXv/l. 

SNB-75 


9 4 


Q^7R7 T AR" relic TT-94-TT-19 

yj 1 O / X-*r\X\* V/Clib JL.LvZ.ilJL/ 1Z, 


1 

1 .VJ 


V^IN O Id. ^gllU J 

SNB-19 


HO 


0^7R0 T A1<f relic TT -.9+TFW tramma 

7J/07 JL//A.1V V/CIlo lJL/ i lr IN gcUIJlIla. 


J.O 


CNS ca. (glio) 
U251 


1.3 


93790_LAK cells JL-2+ IL-1 8 


1.7 


SF-295 


0 0 


Q^104 T AK* relic PMA/innnmvrin 

y D 1 V/*T J-i/VIX. UClld JT lVl/*\/ IV/liV/liiy V/lli 

and IL-1 8 


0 0 


Heart (tetal) 


0.0 


y3578_lNK Cells lL^2_restmg 


o o 

Z.Z 


T-Teart 


0 0 


Q*^ 1 HO -IV/rivA/^ T x/mtVhnrvte 
yjkKjy 1V11A.CU Juyinpiiuv/j/Lc 

Reaction_Two Way MLR 


9 4 


Fetal Skeletal 


0 0 

v.v 


0^ 1 1 (\ X/fivpH T VTrirVhnrvte 
y d x l \j iviiAcu. ju y nipxiuv/ y ic 

Reaction_Two Way MLR 


1 6 

1 .VJ i 


Skeletal muscle 

LCll 11114-OVvlV* 


1 0 

1 .V/ 


0*^1 1 1 lY/riverl T vmnlinrvtp 
yj ill ivi.iA.cvi jLj yiiiuiivjV/ y ic 

Reaction JTwo Way MLR 


0 0 


Rnnp marrow 

L/Ullv 11XCU.1V/W 


0 0 

V/.V/ 


9^119 Mnnrinnrl ear Pell c 

7J11Z IVlUllUliUViCcll V^wlio 

(PBMCs) resting 


0 0 

V/.V/ 


Thvrnuc 


0 0 

V/.V/ 


9^1 1 ^ l\yfrvnnrmrlear Pellc 

7J J, 1J lVlV/llV/llllwltCU. Vswild 

(PBMCs) PWM 


6 0 

V/.V/ 


spleen 


1/ A 

lo.U 


93 1 14 Mononuclear Cells 
(PBMCs) PHA-L 




Lymph node 


1.4 


93249_Ramos (B cell)_none 


6.8 


Colorectal 


0.0 


93250 Ramos (B cell)_ionomycin 


5.9 


Stomach 


0.0 


93349_B lymphocytes^PWM 


3.8 
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Small intestine 


2.9 


93350_B lymphoytes_CD40L and IL-4 


2.4 


Colon ca. 
SW480 


A A 

0.0 


92665JEOL-1 (Eosmophil)_dbcAMP 
differentiated 


OO A 

82.9 


Colon ca.* (i> W48U 
rnet)SW620 


1.7 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAionomycin 


1 AA A 

100.0 


Colon ca. 
HT29 


A A 
0.0 


9:>356JDendntic CelIs_none 


2.5 


Colon ca. 
HCT-116 


1 A 

3.9 


93355JDendntic Cells_LPS 100 ng/ml 


A A 

0.9 


Colon ca. 
CaCo-2 


1 A 

1.0 


93775JDendntic Cells_anti-CD40 


2.5 


83219 CC Well to 
Mod Diff(OD03866) 


A A 

0.0 


93774_Monocytes_resting 


A A 

0.0 


Colon ca. 
HCC-2998 


1.9 


93776_Monocytes_LPS 50 ng/ml 


0.8 


Gastric ca.* (liver 
met) NCI-N87 


2.3 


93581_Macrophages_resting . 


0.8 


Bladder 


4.9 


93582_Macrophages_LPS 100 ng/ml 


0.4 


Trachea 


0.0 


93098_HUVEC (Endothelial)_none 


0.9 


Kidney 


1.8 


93099_HUVEC (Endothelial)_starved 


1.5 


Kidney (fetal) 


2.3 


93100_HUVEC (Endothelial)_IL-lb 


0.0 


Renal ca. 
786-0 


0.0 


93779_HUVEC (Endothelial)_IFN 
gamma 


2.4 


Renal ca. 
A498 


0.9 


93102_HUVEC (Endothelial)_TNF 
alpha + IFN gamma 


0.0 


Renal ca. 
RXF393 


0.0 


93101 HUVEC (Endothelial) TNF 
alpha + IL4 


0.0 


ACHN 


1 5 


93781 HTIVFr rPtiHothpliaH TT -1 1 


0 9 
\j.y 


Renal ca. 
UO-31 


0.0 


93583__Lung Microvascular Endothelial 

l^ell^ none 


2.1 


Renal ca. 
TK-10 


4.0 


93584JLung Microvascular Endothelial 
Cells JTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


1.3 


Liver 


0.0 


92662_Microvascular Dermal 
endothelium none 


1.2 


Liver (fetal) 


0.0 


92663_Microsvasular Dermal 
endothelium 1 Mra (4 ng/ml) and 1L1 b 
(1 ng/ml) 


1.5 


Liver ca. 

(hepatoblast) HepG2 


0.5 


93773_Bronchial epithelium TNFa (4 
ng/ml) and ILlb (1 ng/ml) ** 


44.1 
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Lung 


0.0 


93347JSmall Airway Epithelium jione 


5.6 


Lung (fetal) 


2.2 


93348_Small Airway 

ripnneiium iiNra ^ ng/mi/ ana li^i d 

(lng/ml) 


25.7 


Lung ca. (small cell) 
LX-1 


5.2 


92668_Coronery Artery SMC_resting 


0.7 


Lung ca. (small cell) 
NCI-H69 


2.8 


92669_Coronery Artery SMC_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.0 


Lung ca. (s.cell var.) 
SHP-77 


0.8 


93 1 07_astrocytes_resting 


3.5 


Lung ca. (large 
cell)NCI-H460 


2.0 


93108_astrocytes_TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


1.4 


Lung ca. (non-sm. 
cell) A549 


1.8 


92666JCU-812 (Basophil)_resting 


20.4 


Lung ca. (non-s.cell) 
NCI-H23 


4.7 


92667_KU-812 
(Basophil)_PMA/ionoycin 


34.2 


Lung ca (non-s.cell) 
HOP-62 


1 1 
1.3 


yi j /y_L,U]J 1 1 Uo (Keratinocytesj__none 


a n 
U. / 


Lung ca. (non-s.cl) 
NCI-H522 


a a 
U.U 


yjJoU_UUL>l iUo 

(Keratinocytes)_TNFa and IFNg ** 


1 O 1 


Lung ca. (squam.) 


A A 

U.U 


/y i_Liver uirrnosis 


3.Z 


Lung ca. (squam.) 
in Li njyo 


2.2 


93792_Lupus Kidney 


5.2 


Mammary gland 


0.8 


93577_NCI-H292 


6.3 


isreast ca. (pi. 
effusion) MCF-7 


3 Q 
J.O 




n a 


Jtsreasi ca. (jpi.er) 
MDA-MB-231 


a a 
U.U 


qi^a \rrr uooo Tr q 




Breast ca.* (pi. 
effusion) T47D 


A A 

U.U 


O'i'i^O "M/^T UIOI TT H 

y 3 J j VJN Cl-rizyz_lL- 1 J 


S Q 
o.o 


Breast ca. 
BT-549 


A A 

U.U 


yijj /_JNi^i-rizyz_irXN gamma 


A O 


Breast ca. 
MDA-N 


0.0 


93777 JHPAEC_- 


0.9 


Ovary 


0.0 


93 77 8_HP AEC_IL- 1 beta/TNA alpha 


1.4 


Ovarian ca. 

U V L-AK-j 


0.0 


93254_Normal Human Lung 
riDroDiast none 


0.0 


Ovarian ca. 
nvrAR-4. 


1.6 


93253_Normal Human Lung 

FihrfVhlact TNTFa ncr/mtt anH TT -1*h 
FlUIUDldol UN Pa ll^UXlj dllU 1L» 1 U 

(1 ng/ml) 


0.0 


Ovarian ca. 
OVCAR-5 


1.9 


93257_NormaI Human Lung 
Fibroblast IL-4 


1 .5 
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vVdnaH la. 

OVCAR-8 


z.o 


yD£j D_1N OriTlai IxUITlaTl JbUIlg 

Fibroblast IL-9 


0 0 

V/.V/ 


Ovarian ca. 
IGROV-1 


2.7 


93255_Normal Human Lung 
Fibroblast IL-13 


1.9 


Ovarian ca.* (ascites) 
SK-OV-3 


5.6 


93258_Normal Human Lung 
Fibroblast_IFN gamma 


2.2 


Uterus 


0.6 


93l06_Dermal Fibroblasts 
CCD1070jresting 


0.8 




1 n 


7JJ01 JLyCIlil«l I lUiUUldolo 

CCD1070JTNF alpha 4 ng/ml 


1 6 


rro Slate 


u.u 


CHIOS Hpi-mal FihrAhlnQtQ 

CCD1070JL-1 beta 1 ng/ml 


0 0 


Prostate ca.* (bone 
met)PC-3 


A A 

0.0 


9o772_aermal iibroblaswJrN gamma 


O A 

2.0 


Testis 


100.0 


93771_aermal libroblast_lL-4 


U.9 


ivicianoma 
Hs688(A).T 


u.u 




^l.U 


Melanoma ^me i ) 
Hs688(B).T 


n, n 
u.u 






lvieiaiiOuia 
UACC-62 


n n 
u.u 




0 7 


ivieianoma 
M14 


n q 




n 7 


ivieiaiionia 
LOX IMVI 


n n 
u.u 


7^^010 Tuner nnnp 

/jjui7 jjUiig nunc 


9 9 


Melanoma* (met) 
SK-MEL-5 


0.0 


64028- l_Thymus_none 


41.8 


Adipose 


1.9 


64030- 1 _Kidney_none 


6.0 



Table 24. Panels 2D and 3D 



PANEL 2D 




PANEL 3D 




Tissue Name 


Rel. Expr., 
% 

2Dtm2324t 
agll67 


Tissue Name 


Rel. Expr., 
% 

3dtm5309t 
_.agll67 


Normal Colon 
GENPAK 061003 


2.9 


94905_Daoy_Medulloblastoma/Cerebell 
um sscDNA 


4.0 


83219 CC Well to 
ModDiff(OD03866) 


2.5 


94906_TE67 l_Medulloblastom/Cerebel 
lum sscDNA 


0.0 


83220 CC NAT 
(OD03866) 


18.9 


94907_D283 

Med Medulloblastoma/Cerebellum ssc 
DNA 


8.4 


83221 CC Gr.2 


2.2 


94908_PFSK-l_Primitive 


7.0 
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reciosigrnuiu 
(OD03868) 




in c uro ec 10 uennai/ v^ere ue 11 uui_oo^i^i>j/a. 




R^999 PP MAT 
oJZZZ IN A I 

(OD03868) 


u.u 


QAQfiQ YELAQB PMQ ecnTYWA 


u.u 


R^9^ PP Ivfnrl DifF 

OjZjj AVJ.UU JL/1X1 

(ODO3920) 


U.J 


y+y 1 U OlND- / 0 \^lND/gllUlUa_bbvi^j.N/-\ 


xu.z 


83236 CC NAT 


12.6 


94911_SF- 

06% PM^/er1inhlactr*ma qcpTYMA 


0.0 


83237 CC Gr.2 
ascenu coion 
(OD03921) 


0.0 


94912_T98G_Glioblastoma_sscDNA 


0.0 


83238 CC NAT 
\\jxj\jjy/* i j 


7.7 


96776_SK-N-SH_Neuroblastoma 

^Ilieidbldblb ) bbCL/lN/\ 


0.0 


83241 CC from 

JraTLlal Jn.epaieClOiny 

(ODO4309) 


2.9 


94913_SF- 

90^ PMQ/rrlir*h1octrirna Gcr»]~YMA 
Ay J_1^1N 0/ glIODIaSLOIIia__bbCJL'lN/iL 


0.0 


8^9d9 T h/ArMAT 

ojz t tz Lfiver in/\i 
(ODO4309) 


u.u 


QzlQIA P^ronAllnm ccrTYMA 
7H7 1 ere D c 1 1 UITl__b b clj in /\ 


QO.U 


87479 Prvlr*r\ mote tr» 

lung (OD04451-01) 


j.u 


QA777 Pmv»Tva11nm ccr^r^TvI A 


A A 


87473 Lung NAT 

[KJUKjH-H J 1 -uz J 


9.9 


949 1 6_NCI-H292_Mucoepidermoid 
lung carcuioma_ssciJiN/\ 


7.3 


Normal Prostate 
^loniccn t\rr ojho- 

1 


17.4 


94917_DMS-1 14_Small cell lung 
cancer__sscjjiN /\ 


0.0 


OA 1 A A D*v»n*oto 

I *fU rTOSlaie 

Cancer (OD04410) 


9 7 
Z. / 


0407 C niV/TQ 70 Qmall Inner 

yny io__uivio- /y_oniaii ceil lung 
cancer/neuroendocrine sscDNA 


inn n 


84141 Prostate NAT 


26.2 


949 1 9_NCI-H 1 46_Smal I cell lung 
cancer/ neuroendocrine sscuin/\ 


16.4 


87073 Prostate 

Pcmr*<»r /'PlT"^fiA79fi 

cancer [vjljkjh- / akj- 
01) 


20.6 


94920_NCI-H526_Small cell lung 
cancer/ neuroenuocnne__ssc urs i\ 


2.1 


R7fi7ZL Prnctato MAT 

(OD04720-02) 




Q4091 MPT MAI 7 Qmall lnno 
y+yi. i_jtn k^i -in *ti / omau ecu lung 

cancer/neui*oendocrine sscDNA 


fi fi 
u.u 


lNuruidi juung 
GENPAK 061010 


17 7 


Q4Q91 MPT WR9 Qmnll ppII Inner 
y*+yz j^iNv^i-rioz oiiiaii ecu lung 

cancer/neuroendocrine sscDNA 




R^93Q T liner TV/lf»t trv 

Muscle (OD04286) 


j.u 


04Q94 MPT-M1 *\1 Qmiamonc ppII Inner 

cancer (metastasis)_sscDNA 


fi fi 
u.u 


83240 Muscle NAT 

\\JLJ\J L rAoQ ) 


2.6 


94925_NCI-H1 1 55_Large cell lung 
Cdiicer/neurueiiuucriiie bbcJu'iN-rv. 


0.0 


84136 Lung 

IVlallglldlu ^ailCcr 

(OD03126) 


4.9 


94926_NCI-H1299_Large cell lung 
udiit»er/ncuruenuucruie__bbciyiN f\ 


11.3 


84137 LuneNAT 
(OD03126) 


0.0 


94927 NCI-H7^7 Lime 
carcinoid sscDNA 


3 0 


84871 Lung Cancer 
(OD04404) 


5.5 


94928^NCmMC-l l^Lung 
carcinoid sscDNA 


10.1 
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o4o 11 Lung IN A 1 
(OD04404) 


Z.4 


y4yzy_LA-i_omail cell lung 
cancer sscDNA 


u.u 


o4o /j Lung uancer 
(OD04565) 


Z.J 


y4y j u_L,oio-zu!>_coion 
cancer sscDNA 


u.u 


84o / 0 LUng IN A i 

(OD04565) 


7 7 
/./ 


y4yj i_isjviiz_uoion cancer_sscuiNA 


4,y 


ojyjU Lung uancer 
(OD04237-01) 


1 8 zl 
15.4 


y 4y 3 z_j&jvlz ULZ_v^oion 
cancer sscDNA 


u.u 


85970 Lung NAT 

(UDU4z;> /-UZj 


7.8 


94933_NCI-H716_Colon 
cancer sscDNA 


0.0 


83255 Ocular Mel 
Met to Liver 
(ODO4310) 


0.0 


94935_SW-48_Colon 
adenocarcinoma_sscDNA 


0.0 


83256 Liver NAT ' 

(f\T\C\A 1 1 Ci\ 

(U1JU4.31U; 


0.0 


94936_SW1116_Colon 
adenocarcinoma sscDNA 


1.6 


84139 Melanoma 
Mets to Lung 
(OD04321) 


3.0 


94937_LS 174T_Colon 
adenocarcinoma_sscDNA 


0.0 


0/11*^0 T ««/»\TAT 

o41:>o LungiNAl 
(OD04321) 


Z.O 


^4yi o_o W -y4o_UOlon 
adenocarcinoma sscDNA 


A A 

4.4 


Normal Kidney 
CjbJNrAK 06 1008 


100.0 


94939_SW-480_Colon 
adenocarcinoma sscDNA 


0.0 


83786 Kidney Ca, 
Nuclear grade 2 
(OD04338) 


56.6 


94940_NCI-SNU-5_Gastric 
carcinoma_sscDNA 


0.0 


83787 Kidney NAT 

(C\T\(\A 11 Q\ 


23.2 


94941_KATO III_Gastric 
carcinoma sscDNA 


2.6 


83788 Kidney Ca . 
Nuclear grade l/z 
(OD04339) 


0.0 


94943 JsfCI-SNU-16_Gastric 
carcinoma_sscDNA 


3.6 


83789 Kidney NAT 

//■Yrv^/n^i oS 
(L>JL>U4jjyj 


46.0 


94944 JNfCI-SNU-lj3astric 
carcinoma sscDNA 


0.0 


83790 Kidney Ca, • 
Clear cell type 
(OD04340) 


12.9 


94946_RF-l_Gastric 
adenocarcinoma_sscDNA 


0.0 


83791 Kidney NAT 

(ULJU4J4U; 


24.5 


94947JRF-48_Gastric 
adenocarcinoma sscDNA 


0.0 


83792 Kidney Ca, 
Nuclear grade 3 
(OD04348) 


4.5 


96778_MKN-45_Gastric 
cai cmoma_sscuiN A 


0.0 


Q1HQ1 TTtAnoxr XT A T 

oi /yj isjoney JNA1 
(OD04348) * 


AA A 

44.4 


y4y 4yjN ui-in o /_Lrastnc 
carcinoma sscDNA 


U.U 


0/4/4 ivianey cancer 
(OD04622-01) 


Z.O 


y4y 3 i_vJ v l/\k- j_uvanan 
carcinoma sscDNA 


u.u 


R747S Kirinpv MAT 

(OD04622-03) 


U.U 


040^9 TlWinp 

carcinoma sscDNA 


0 0 


85973 Kidney Cancer 
(OD04450-01) 


4.4 


94953_HelaS3_Cervical 
adenocarcinoma sscDNA 


0.0 
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OCAOM 1/.'J«.ot> "MAT 

85974 Kidney JNA1 
(OD04450-03) 


24.8 


y4y54_La bki_Cervical epidermoid 
carcinoma (metastasis) sscDNA 


5.0 


Kidney Cancer 
Clontech 8120607 


U.U 


y4yj j_bo -2_JJ vanan clear cell 
carcinoma sscDNA 


A A 

U.U 


TV" «i XT A T 

Kidney NA1 
Clontech 8120608 


A A 
U.U 


y4y5 /_Kamos/on stim_ ; otimuiatea 
with PMA/ionomycin 6h_sscDNA 


A A 

U.U 


Kidney Cancer 
Clontech 8120613 


A A 
U.U 


y4yjo_Kamos/l4n stim__ ; Mimuiatea 
with PMA/ionomycin 14h_sscDNA 


A A 
U.U 


Kidney NA1 
Clontech 8120614 


A A 
U.U 


A^A/TO \ A I.'/**^ A 1 Ot. — - _ * A - in.1j-innii.rLnn 

y4yo2_iVLbtj-Ul_Lnronic myelogenous 
leukemia (megokaryoblast)_sscDNA 


OO 1 

2o.3 


Kidney Cancer 
Clontech 9010320 


o c 
2.6 


y4yo J_Kaji_Burkitt s 
lymphoma sscDNA 


A A 
U.U 


TV"* XT A T 

Kidney NA1 
Clontech 9010321 


O /I 

0.4 


y4yo4_Daudi_Burlcitt s 
lymphoma_sscDNA 


O A 

2.y 


Normal Uterus 
GENPAK 061018 


A A 
U.U 


y4yo5_U2oo_B-cell 
plasmacytoma/myelomasscDNA 


6.4 j 


Uterus Cancer 
GJENrAK 06401 1 


16.2 


94968_CA46JBurkitt's 
lymphoma_sscDNA 


0.0 


Normal Thyroid 
Clontech A+ 6570- 
1 


1.8 


94970_RL_non-Hodgkin's B-cell 
lymphoma_sscDNA 


0.0 


Thyroid Cancer 
(jLNP AK 0640 1 0 


27.2 


94972JMl_pre-B-cell 
lymphoma/leukemia sscDNA 


6.7 


Thyroid Cancer 
INVITROGEN 

A I AO 1 CO 


5.2 


94973_Jurkat_T cell leukemia_sscDNA 


4.2 


Thyroid NAT 
INVITROCibN 
A3 02153 


19.9 


94974 JT-l_Erythroleukemia_sscDNA 


2.4 


Normal Breast 
GENPAK 061019 


47.3 


A/1AOC T TT TT* OO HP 

94975 JHLU1 7o_l-cell 
lymphomasscDNA 


o o 
2.o 


84877 Breast Cancer 
(OD04566) 


n a 

7.U 


94977_U9j7_Histiocytic 
lymphomasscDNA 


6.6 


o5y/5 Breast Cancer 
(OD04590-01) 


i c n 

15.7 


C\A ADA T/TT 010 A yfT.r,1/N rtQ ««,, rt 

y4yoU_KU-o 12_Myelogenous 
leukemia sscDNA 


1 O O' 

lo.2 


85976 Breast Cancer 
MetS (UL>U45yU-UJ) 


17.7 . 


94981_769-P_Clear cell renal 
carcinoma sscDNA 


2.6 j 


87070 Breast Cancer 

Metastasis 

(OD04655-05) 


76.8 


94983_Caki-2_Clear cell renal 
carcinoma_sscDNA 


0.0 


UliJNrAjv Breast 
Cancer 064006 


42.0 


y4yo4_oW ojy_uiear ceil renal 
carcinoma sscDNA 


1 A 

i.y 


Breast Cancer Res. 
Gen. 1024 


An £i 
4/.0 


y49oo_Cj4Ul_ Wilms tumor_sscDJNA 


A A 
U.U 


creasi cancer 
Clontech 9100266 


Z.O 


y^fy o /_ris / oo i __r dnurcdiic carcinoma 
(LN metastasis) sscDNA 


fi A 


Breast NAT Clontech 
9100265 


5.1 


94988_CAPAN-l_Pancreatic 
adenocarcinoma (liver 


0.0 
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metastasis)_sscDNA 




Breast Cancer 
INVITROGEN 


10.7 


94989_SU86.86_Pancreatic carcinoma 
(liver metastasis)_sscDNA 


3.2 


Breast NAT 

TNVTTRnOPTM 

UN VII IvWvJJC/lN 

A2090734 


12.9 


94990_BxPC-3_Pancreatic 


0.0 


iNurmdi juivcr 
GENPAK 061009 


1 J. 1 


-7 t- 7 " 1 _n.r /tlV,/ r dnorcd LI C 

adenocarcinoma sscDNA 


J.O 


Liver Cancer 


4.8 


94992_MIA PaCa-2_Pancreatic 
carcinoma sscjl/in/\ 


0.0 


Liver Cancer 
Research Genetics 

Jt\J.N/\ LUZD 


2.5 


94993_CFPAC-l_Pancreatic ductal 
adenocarcinoma_sscDNA 


13.6 


Liver Cancer 
Research Genetics 
RNA 1026 


0.0 


94994_PANC-l_Pancreatic epithelioid 
ductal carcinoma_sscDNA 


0.0 


Paired Liver Cancer 
Tissue Research 
Genetics RNA 6004- 

T 


5.4 


94996_1 24_Bladder carcinma 
(transitional cell)_sscDNA 


3.1 


Paired Liver Tissue 
Research Genetics 
RNA 6004-N 


2.5 


94997_5637JBladder 
carcinoma_sscDNA 


0.0 


Paired Liver Cancer 
Tissue Research 
Genetics RNA 6005- 

T 


u.o 


9499o_H 1-11 97_ Bladder 
carcinomajsscDNA 


20.2 


Paired Liver Tissue 
ivcscarcn vjrcnexics 
RNA 6005-N 


0.0 


94999 JUM-UC-3JBladder carcinoma 

trni^nifi Altai 1 \ nn^» Ti^VT /\ 

jransitionai ceil ) sscjjxn j\ 


0.0 


Normal Bladder 
frFi\jPAi<f n^mni 

vjriZ/i n i /-viv uo i w i 


3.1 


95000_A204_Rhabdomyosarcoma_ssc 
n\f a 


3.3 


Bladder Cancer 
Research Genetics 

DVfA lfi91 
XvLN/\ l\J£j 


0.0 


9500 1_HT- 

1 080_Fibrosarcoma_sscDNA 


5.2 


Bladder Cancer 
INVITROGEN 


16.7 


95002_MG-63_Osteosarcoma 
(bone)_sscDNA 


0.0 


87071 Bladder 
Cancer (OD04718- 

011 
VI) 


0.0 


95003_SK-LMS-l_Leiomyosarcoma 
(vulva)_sscDNA 


7.9 


87072 Bladder 

Normal AfJiAf*f»nt 

(OD047 18-03) 


2.9 


95004_S JRH3 0_Rhabdomyosarcoma 

r mpf fr\ Krvnp lYinrTVYvxA qcpTYNJ A 

^lUCl l\j UUIIC XJ.1CU.1U VV J 5iJ^L/l>lrl 


0.0 


Normal Ovary Res. 
Gen. 


0.0 


95005_A43 l_Epidermoid 
carcinoma sscDNA 


0.0 . 
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Ovarian Cancer 
GENPAK 064008 


12.6 


95UU7_WM26o^_Melanoma_ssci>/iNA 


n a 


a/492 Ovary Cancer 
(OD04768-07) 


Z.y 


yjUlU_!JU 14j rrostate carcinoma 
(brain metastasis) sscDNA 


U.U 


87493 Ovary In A 1 
(OD04768-08) 


a a 
U.U 


O^filO A/TT\ A TV/TD p ro0 ct 

y J U 1 Z_MiJA-Mt)-40o_t5reaSL 

adenocarcinoma sscDNA 


U.U 


Normal Stomach 
GENPAK 061017 


j.y 


yjUl J_oCC-4_oquamous ceil 
carcinoma of tongue_sscDNA 


U.U 


Gastric Cancer 
Clontech 9060358 


a a 
U.O 


yjUl4_bCLx-y_oquamous cell 
carcinoma of tonguesscDNA 


A A 

U.U 


XT A HT* CI a. ~ 1 

NAT Stomach 
Clontech 9060359 


U.U 


yjUl j_bCC-15_L>quamous cell 
carcinoma of tonguesscDNA 


A A 

U.U 


Gastric Cancer 
Clontech 9060395 


n a 

2.9 


ioUl /_LAL z7_!Squamous cell 
carcinoma of tongue sscDNA 


A A 

U.U 


XT A HP O-i.— _1 

NAT Stomach 
Clontech 9060394 


A A 

0.0 






Gastric Cancer 
Clontech 9060397 


A A 

0.0 






iNAi otomacn 
Clontech 9060396 


a a 
U.U 






Gastric Cancer ! 
GENPAK 064005 * 


10.5 







Expression of gene MOL6 in panel 1.3D is detected in the testes and at very low 
levels in the spleen, but not in any other tissues. Expression in panel 2D indicates higher 
5 expression in normal kidney and markedly lower expression in kidney cancer. This 
indicates a potential role for this gene as a protein therapeutic in cases of kidney cancer. In 
panel 3D, expression is seen to be highest in a specimen of small cell lung cancer, chronic 
myelogenous leukemia and bladder cancer. 

Expression of gene MOL6 in Panel 4D is up-regulated in keratinocytes and small 
10 airway epithelium after treatment with TNF alpha and IL-1 beta. It is also upregulated in 
eosinophils regardless of treatment and in normal thymus. 

Potential Role(s) of MOL6 in Inflammation: The expression pattern of 
GM_87760758_A shows that it is induced in keratinocytes and small airway epithelium in 
response to pro-inflammatory cytokines. Thus the protein in question may contribute to 
1 5 tissue destruction in the airways, recruitment of leukocytes, and tissue remodeling 
(Reichart et al, 1996 J. Pathol. 178 (2): 215-20). 

Impact of Therapeutic Targeting of MOL6: Antibodies or small molecule 
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therapeutics to MOL6 may reduce or inhibit tissue damage due to inflammation in 
psoriasis, asthma and other mast cell-mediated diseases both in the skin and in the 
airways. The results are also suggestive of a potential role for MOL6 in the treatment for 
emphysema (Rice et al., 1998 Curr Pharm Des 4(5): 381-96). 



MOL7 

Expression of gene MOL7 was assessed using the primer-probe sets Agl876, 
described in Table 25. Results of the RTQ-PCR runs are shown in Table 26. 



Table 25. Probe name: Agl876 



Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQ 

ID 

NO: 


Forward 


5'-AGCAAGATTGCTCACACAGAGT- 
3' 


59.2 


22 


668 


91 


Probe 


TET-5'- 

CCAGTCAATACCATCATCATCCATG 
AGG-3-TAMRA 


69.1 


28 


692 


92 


Reverse 


5'-TATGTTGTTGCTCATGGAGTTG-3' 


58.7 


22 


730 


93 



Table 26. Panel 1.3D 



Tissue Name 


Rel. Expr., % 
1.3dx4tm5422t 
agl876_al 


Tissue Name 


Rel. Expr., % 
1.3dx4tm5422t 
agl876 al 


Liver 

adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 


786-0 


0.0 


Pancreatic ca. 
CAPAN 2 


0.4 


Renal ca. 


A498 


0.5 


Adrenal gland 


0.7 


Renal ca. 


RXF393 


0.0 


Thyroid 


0.0 


Renal ca. 


ACHN 


0.6 


Salivary gland 


0.4 


Renal ca. 


UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. 


TK-10 


0.4 


Brain (fetal) 


0.3 


Liver 


0.0 


Brain (whole) 


4.2 


Liver (fetal) 


0.0 


Brain (amygdala) 


2.5 


Liver ca. (hepatoblast) HepG2 


0.0 
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Brain (cerebellum) 


0.8 


Lung 


0.0 


Brain (hippocampus) 


2.7 


Lung (fetal) 


0.0 


Brain (substantia 
nigra) 


1 A 

1.4 


Lung ca. (small cell) LX-1 


l.i 


Brain (thalamus) 


1.6 


Lung ca. (small cell) NCI- 

llU/ 


0.0 


Cerebral Cortex 


0.6 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


0.4 


Lung ca. (large cell)NCI-H460 


0.4 


CNS ca. (gho/astro) 
U87-MG 


A A 

0.0 


Lung ca. (non-sm. cell) A549 


A C 

0.5 


CNS ca. (glio/astro) 
U-118-MG 


0.2 


Lung ca. (non-s.cell) NCI-H23 


A A 

0.0 


CNS ca. (astro) 
SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


A A 

0.0 


CNS ca.* (neuro; met 
) SK-N-AS 


0.7 


Lung ca. (non-s.cl) NCI-H522 


0.3 


/■^"V TCI / . \ 

CNS ca. (astro) 
SF-539 


0.0 


Lung ca. (squam.) S W 900 


A O 

0.8 


CNS ca. (astro) ' 
SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


a r\ 

0.0 


CNS ca. (glio) 
SNB-19 


2.2 


Mammary gland 


0.0 


CNS ca. (glio) 
U251 


1.3 


Breast ca.* (pi. effusion) 
MCF-7 


2.9 


CNS ca. (glio) 
SF-295 


0.4 


Breast ca.* (pl.ef) MDA-MB- 
231 


0.0 


TT i / C i 1 \ 

Heart (fetal) 


0.0 


T*k a -1-/1 f»f • \ 

Breast ca.* (pi. effusion) 
T47D 


A A 

0.0 


Heart 


0.0 


T"\ j. TIT* 

Breast ca. BT- 
549 


A /"" 

0.6 


Fetal Skeletal 


0.0 


Breast ca. MDA- 
N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR- 
3 


A A 

0.0 


Thymus 


1 A 

1.0 


Ovanan ca. OVCAR- 
4 


A A 

0.0 


Spleen 


A A 

0.0 


Ovanan ca. OVCAR- 
5 


0.3 


Lymph node 


a e 

0.5 


/~x » AT/A A Ti 

Ovanan ca. OVCAR- 
8 


A O 

0.8 




U.U 


ovanan ca. ioku v - 

i 


n n 

U.U 


Stomach 


0.4 


Ovarian ca.* (ascites) SK-OV- 
3 


0.6 
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Small intestine 


0.7 


Uterus 


0.0 


Colon ca. 
SW480 


A A 

0.0 


Plancenta 


J.J 


Colon ca.* (SW480 
met)SW620 


A £ 

0.6 


Prostate 


a a 
0.0 


Colon ca. 
HT29 


a a 

0.0 


rrostate ca.* (bone met)rL-J 


n n. 
U.U 


Colon ca. 
HCT-116 


0.3 


Testis 


1 AA A 

100.0 


Colon ca. 
CaCo-2 


0.0 


Melanoma Hs688(A).T 


A A 

0.0 


83219 CC Well to 
Mod Diff(OD03866) 


0.0 


Melanoma* (met) Hso88(B).T 


A A 

0.0 


Colon ca. 
HCC-2998 


0.2 


Melanoma UACC-62 


1 A 

1.4 


Gastric ca.* (liver 

LUGl) IN o / 


0.0 


Melanoma M14 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


32.3 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


8.2 



Expression of MOL7 in panel L3D was highest in testis, followed by trachea. 
Expression in the brain is at much lower levels. This molecule may therefore have a role in 
male fertility. There was low to undetectable expression in the samples of panel 4D (CT 
5 values >35). 



MOL8b 

10 Expression of gene MOL8b was assessed using the primer-probe sets Ag3 1 83, 

described in Table 27. Results of the RTQ-PCR runs are shown in Table 28. 



Table 27. Probe name: Ag3183 



Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQ 
ID 

NO: 


Forward 


5'-AAGGGGACGAGTGTGGGATT-3' 


62 


20 


211 


94 


Probe 


TET-5'- 


74 


22 


301 


95 
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TGGCACCGAAGTAGCCGTGGCG- 
3-TAMRA 










Reverse 


5'-GCGGGCACTTGGTGTCGCA-3' 


64 


19 


325 


96 



Table 28. Panel 4D 



Tissue Name 


Kel. fcxpr., yo 
4dx4tm4998t_ 
ag3183_a2 


Tissue Name 


Kei. txpr., /o 
4dx4tm4998t a 
g3183_a2 


y37oo_oecondary lnl_anti- 
CD28/anti-CD3 


o.o 


AO 1 AA TTT T\ 7T? ✓"""» 

93100 riUVbC 
(Endothelial) _IL-lb 


3. / 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


A A 
0.0 


93779 HUVJbL 

(Endothelial)JFN 

gamma 


10/1 


93770_Secondary Trl_anu- 
CD28/anti-CD3 


A A 

0.0 


AO 1 AO TTTn7r?A 

93l02_HUVEC 
(Endothelial)_TNF 
alpha + IFN gamma 


9.6 


93573_Secondary Thl resting 
day 4-6 in IL-2 


0.0 


93101 HUVEC 
(Endothelial)_TNF 
alpha + IL4 


11.2 


93572_Secondary Th2_resting 
day 4-6 in IL-2 


0.0 


93781_HUVEC 
(Endothelial)JL-ll 


19.3 


93571_Secondary Trljresting 
day 4-6 in IL-2 


2.5 


93583_Lung 
Microvascular 
Endothelial Cells none 


21.6 


93568jprimary Thl_anti- 
CD28/anti-CD3 


0.0 


93584_Lung 

Microvascular 

Endothelial 

Cells TNFa(4ng/ml) 

and ILlb (1 ng/ml) 


32.1 


93569_primary Th2_anti- 
CD28/anti-CD3 


0.0 


92662_Microvascular 

r\ 1 

Dermal 

endothelium none 


10.7 


93570_pnmary Trl_anti- 
CD28/anti-CD3 


A A 

0.0 


92663_Microsvasular 
Dermal 

endothelium_TNFa (4 
ng/ml) and ILlb(l 

no/ml l 
113/ ijljll j 


5.0 


93565_primary Thl resting dy 
4-6 in IL-2 


0.0 


93773_Bronchial 
epithelium TNFa(4 
ng/ml) and ILlb (1 
ng/ml) ** 


11.6 


93566_primary Th2 resting dy 
4-6 in IL-2 


2.3 


93347_Small Airway 
Epithelium_none 


5.6 


93567_primary Trl resting dy 
4-6 in IL-2 


0.7 


93348_Small Airway 
Epithelium_TNFa (4 
ng/ml) and ILlb (1 
ng/ml) 


4.8 
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93351_CD45RA CD4 
lymphocyte anti-CD28/anti- 
CD3 


29.9 


92668_Coronery 
Artery SMC_resting 


46.8 


lymphocyte anti-CD28/anti- 
CD3 


U.U 


yzooy_uoronery 
Artery SMC TNFa(4 
ng/ml) and ILlb (1 


zK 1 


93251_CD8 

Lymphocytes_anti-CD28/anti- 
prn 


0.0 


93 1 07_astrocytes_resti 
ng 


82.4 


93353_chronic CD8 
Lymphocytes 2ry_resting dy 4- 

in TT 9 


0.0 


93 1 08_astrocytes_TNF 
a (4 ng/ml) and ILlb (1 

nor/ml^ 
Ug/iill J 


74.9 


93574_chronic CD8 
Lymphocytes 2ry_activated 


0.0 


92666_KU-812 
(Basophil)_resting 


0.0 


93354_CD4_none 


0.4 


92667_KU-812 

^JDabOpilll^ X ivi/viunuy 

cin 


0.0 


93252_Secondary 

Th1 /TViO/Tf 1 on+i /T»CK PHI 1 


2.1 


93579JXD1106 
^js.craLinocyics ) none 


0.0 


93 1 03_LAK cells_resting 


0.0 


93580_CCD1106 
(Keratinocytes)_TNFa 
andlFNg** 


0.0 


93788_LAK ceUs_IL-2 


0.0 


93791_Liver Cirrhosis 


5.6 


93787_LAK cells_IL-2+IL-12 


0.0 


93792_Lupus Kidney 


9.3 


93789_LAK cells_IL-2+IFN 
gamma 


0.0 


93577_NCI-H292 


2.5 


93790JLABC cells_IL-2+ IL-18 


0.0 


93358_NCI-H292_IL-4 


0.0 


93104_LAK 

cens rivi/vionomycin ana jul- 
18 


0.0 


93360_NCI-H292_IL-9 


0.0 


Q3^7R "NIK* PpIIc TT 9 rpotinfr 


ft n 

U.U 


033^0 "MPT W9Q9 TT - 

13 


3 8 


iuy_^iviiACu. i^y iiipiiuv-yic 
Reaction Two Way MLR 


ft ft 


033^7 r\TPT-R9Q9 TFN 

gamma 




Q3 1 10 MiYPrl T vmnnnr\rfp 
j j 1 i \J 1VJLA ACU JL/jr IIipilULi Y LC 

Reaction_Two Way MLR 


ft ft 

U.U 


03777 FTPAFP - 


J1.7 


Ql 1 1 1 A/TivpH T "vmrVhnpirtp 

7j 1 1 i_iviiacu. juyiiipiiucyLc 

Reaction_Two Way MLR 


ft ft 

U.U 


Q3778 T-TPAFP TT -1 

beta/TNA alpha 




93 1 12JVIononuclear Cells 
(PBMCs) resting 


0.0 


93254_Normal Human 
Lung Fibroblastnone 


44.4 


Q3 113 IV/Trmnrnirlpnr PpIIc 

(PBMCs)_PWM 


1 R 
1 .o 


039^3 lMnrmnl TTiimnn 

Lung Fibroblast_TNFa 
(4 ng/ml) and IL-lb (1 
ng/ml) 


98 3 
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93114 Mononuclear Cells 
fPBMCs) PHA-L 


A A 

0.0 


ATX^T XT 1 T T. . .r.-. n mm. 

93257_Normal Human 
Lung Fibroblast IL-4 


62.6 


93249_Ramos (d cell)_none 


A A 

0.0 


93256_Normal Human 
Lung Fibroblast IL-9 


1 A A A 
lUU.U 


93250_Ramos (B 
cell) ionomycin 


0.0 


93255_Normal Human 
Lung Fibro blast_lL- 1 J 


73.3 


93349_B lymphocytes_PWM 


! 0.0 


93258_Normal Human 
Lung Fibroblast_IFN 
gamma 


57.1 


93350 Blymphoytes CD40L 
andIL-4 


0.0 


93106_Dermal 

Fibroblasts 

CCD1070_resting 


91.5 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_Dermal 
Fibroblasts 

CCD1070_TNFalpha4 
ng/ml 


31.1 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAio 
nomycin 


1.2 


93105JDermal 
Fibroblasts 

CCDl070_IL-l beta 1 
ng/ml 


69.7 


93356JDendntic Cells_none 


1. 8 


9o772_dermal 
fibroblastlFN gamma 


18.3 


AAOf P TX J 11 T Tin 

93355_Dendntic Cells_LPS 
lOOng/ml 


0.0 


93771_dermal 
fibroblast JL-4 


22.4 


93775 Dendritic Cells anti- 
CD40 


0.4 


93259JBD Colitis 1** 


3.2 


93 774_Monocytes_resting 


2.8 


93260JBD Colitis 2 


0.0 


93776_Monocytes_LPS 50 
ng/ml 


0.0 


93261JBD Crohns 


0.8 


9358 l_Macrophages_resting 


0.0 . 


73 50 1 0_Colon_normal 


8.9 


mrn^ ik r v _ t TIC 1 AA 

93582JVLacrophages_LPS 100 
ng/ml 


A A 

0.0 


7 o50 1 9_Lung_none 


1 o c 

18.5 


70 o_ri U V rAs 
(Endothelial) none 


o/r 


o'fuzo- i_i nymus_none 




93099_HUVEC 
(Endothelial) starved 


29.9 


6403 0- l_Kidney_none 


3.0 



Expression of gene CG50889JD2 in two runs of panel 1.3D was not reproducible and is not 
considered farther. 

Expression of gene CG50889J)2 in Panel 4D: There is 30-fold increase in the expression of 
5 CG50889J)2 in activated naive T cells (CD4+ CD45RA cells) as compared to resting CD4 cells. 
Tltis protein is expressed both in resting and activated fibroblasts, endothelium, a?id epithelium. 
Potential Role(s) of CG50889-02 in Inflammation 

MOL8b may be important in the initial activation of naive T cells. Activated T 
cells initiate the inflammatory process by secreting cytokines and chemokines, which in 
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turn induce B cell antibody production leading to the extravasation of leukocytes into 
inflammatory sites. 

Impact of Therapeutic Targeting of MOL8b: 

Antibody or small molecule therapeutics to MOL8b may block T cell activation in 
response to tissue transplant and reduce or block rejection. These therapeutic drugs may 
also reduce or prevent inflammation in asthma/allergy, psoriasis, arthritis and diabetes in 
which activated T cells play a pivotal role. Antibodies to MOL8b may also serve as a 
diagnostic or experimental tool to identify and differentiate naive activated T cells from 
more differentiated T cell population (memory T cells). 

MOL9a 

Expression of gene MOL9a was assessed using the primer-probe set Ag673> 
described in Table 29. Results of the RTQ-PCR runs are shown in Tables 30 and 31. 

Table 29. Probe name: Ag673 



Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQ 

ID 

NO: 


Forward 


5'- 

TAGAGTTGGTGGTTCCAGGAT 
T-3' 


59.9 


22 


6 


97 


Probe 


FAM-5'- 

TGATGTCTCCTCTTCAGGCAA 
TGTCT-3 '-TAMRA 


66.6 


26 


56 


98 


Reverse 


5'- 

TCTGCCAGCCACAGTATAGG- 
3' 


58.9 


20 


83 


99 



Table 30. Panels 1.3D and 2D 



PANEL 1.3D 




PANEL 2D 




Tissue Name 


Rel. Expr., % 
1.3dx4tm5796f 
_ag673_bl 


Tissue Name 


Rel. Expr., % 
2Dtm2310f ag6 
73 


Liver adenocarcinoma 


23.4 


Normal Colon GENPAK 
061003 


39.2 


Pancreas 


0.9 


83219 CC Well to Mod Diff 
(OD03866) 


15.0 


Pancreatic ca. 
CAP AN 2 


8.4 


83220 CC NAT (OD03866) 


15.1 
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Adrenal gland 


0.2 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


13.1 


Thyroid 


0.9 


83222 CCNAT(OD03868) 


3.9 


Salivary gland 


0.2 


83235 CC Mod Diff 
(ODO3920) 


20.3 


Pituitary gland 


0.4 


83236 CCNAT(ODO3920) 


7.6 


Brain (fetal) 


8.2 


83237 CC Gr.2 ascend colon 
(OD03921) 


36.3 


Brain (whole) 


4.0 


83238 CC NAT (OD03921) 


4.8 


Brain (amygdala) 


1.5 


83241 CC from Partial 
Hepatectomy (ODO4309) 


30.6 


Brain (cerebellum) 


2.2 


83242 Liver NAT (ODO4309) 


20.3 


Brain (hippocampus) 


l.y 


o /4/z colon mets to lung 
(OD04451-01) 


41. D 


Brain (substantia nigra) 


1.0 


0/4/ J LungJNAl (UJJU44j1- 

02) 


17 1 

lz.1 


Brain (thalamus) 


1.0 


.[Normal rrostate uiontecn At 
6546-1 


7^ < 


Cerebral Cortex 




©414U rrostate cancer 
(OD04410) 


77 ^ 
11. J 


Spinal cord 


1 H 
1./ 


0/ii/ii "D^rt xt a t 
o414l rrostate JNA1 

(OD04410) 


7^ 0 


CNb ca. (glio/astro) 
U87-MG 


O.J 


o/U/i rrostate cancer 
(OD04720-01) 


1U. / 


CNS ca. (glio/ astro) 
U-118-MG 


o c 

O.J 


o /U /4 rrostate JN A 1 
(OD04720-02) 


7/t < 


(JNb ca. (astro; 
SW1783 


21.0 


iNormai Lung vjblNrAls. 
061010 


Z /.U 


CNS ca. (neuro; met ) 
SK-N-AS 


1 7 £ 

1Z.0 


ojzjy Lung Met to Muscle 
(OD04286) 


oJ.i 


CNS ca. (astro) 
SF-539 




Q17/1H T\/fiioolo XT AT 
0JZ4U MUSCie JNA1 

(OD04286) 


DU. / 


L,JNo ca. (astro; 
SNB-75 


1 Q T 

lo./ 


o4 1 jo Lung Malignant cancer 
(OD03126) 


/to *x 

4Z.J 


CJNb ca. (glio) 
SNB-19 


4.3 


0/11 ^7 T tit-irr XT AT /TlT^fil 1 0^ 
o413 / LUng JNA1 [}JL)\JjllO) 


7Q 1 

zy.i 


UJNo ca. \gi\0) 
U251 


1 /. / 


0/1071 T imrr Pon^or 

o4o / 1 Lung cancer 
(OD04404) 




(JNb ca. (glio) 
SF-295 


1 7 £ 
1Z.0 


o4o/Z LiUng JNA1 (UDU44U4) 


7£ Q 
Z0.O 


Heart (fetal) 


0.2 


84875 Lung Cancer 
(OD04565) 


19.1 


Heart 


0.6 


84876 Lung NAT (OD04565) 


12.2 


Fetal Skeletal 


0.8 


85950 Lung Cancer 
(OD04237-01) 


94.0 



300 



WO 02/102321 



PCT/US02/19522 



skeletal muscle 


O.J 


Ojy/V Lung INAl {UUV e */.J /- 

02) 


ZU.J 


Bone marrow 


0.7 


83255 Ocular Mel Met to 
Liver (ODO4310) 


74.2 


Thymus 


0.4 


83256 Liver NAT (ODO4310) 


40.1 


Spleen 


0.3 


84139 Melanoma Mets to 
Lung(OD04321) 


36.3 


Lymph node 


0.8 


84138 Lung NAT (OD04321) 


29.7 


colorectal 


l.Z 


iNormai iviuney oj_/iNr /\jv 
061008 


£9 A 


otomacn 


n 9 
u.z 


oj /oo isJ-Qney ca, iNuciear 
grade 2 (OD04338) 


oo.u 


Small intestine 


n a 
U.4 


0?7Q7 T^^rlMo,/ MAT 

od/o/ ivianeyiNAi 
(OD04338) 


9^ ^ 
Zj.j 


Colon ca. 
SW480 


1U.Z 


oj /oo ivianey ca iNuciear 
grade 1/2 (OD04339) 


1A Q 

j4.y 


Colon ca. (o W4oU 
met)SW620 


jy.U 


ooann t/; i "MAT 

o j /oy Kidney JN A 1 
(OD04339) " 


j i.U 


Colon ca. 
HT29 


o.4 


oj /yu Kidney ca, ciear cen 
type (OD04340) 


4j. / 


Colon ca. 
HCT-116 


1 /I *7 

14. / 


Q'27Q1 VlAn^T XT A T 

oj /y l Kidney in a i 
(OD04340) * 


jj.U 


Colon ca. 
CaCo-2 


i o /: 
lo.o 


oj /yz Kidney ca, iNuciear 
grade 3 (OD04348) 


1 O.J 


oiziy cc well to Mod 
Diff(OD03866) 


Z.Z 


oj /y j Kidney in a i 
(OD04348) " 


AO O 

4z.y 


Colon ca. 
HCC-2998 


lo.o 


o /4 /4 Kidney cancer 
(OD04622-01) 


14.J 


Gastric ca.* (liver met) 
NCI-N87 


lz.j 


0/4/J Kidney jn a i 
(OD04622-03) 


j.y 


Bladder 


D.y 


ojy /j Jvianey cancer 
(OD04450-01) 


7fi 9 
/U.Z 


Trachea 


U.J ! 


ojy /4 Kianey ina! 
(OD04450-03) 


J X.O 


Kidney 


1 Q 

l.o 


Kidney cancer cionxecn 
8120607 




isjdney (ietai; 


7 Q 

/.o 


Kidney jn a 1 ciontecn 
8120608 


7 1 

/.l 


Renal ca. 
786-0 


O.J 


Kiciney cancer cionxecn 
8120613 


O.Z 


Kenai ca. 
A498 


7 f\ 


KicineyjNAi ciontecn 
8120614 


O.l 


XYCIlcu La. 

RXF393 


17 6 


9010320 


1 O.J 


Renal ca. 
ACHN 


3.9 


Kidney NAT Clontech 
9010321 


33.4 
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Renal ca. 
UO-31 


iz.o 


Normal Uterus LrrUNr AJs. 
061018 


1 1 £ 
1 1 .0 


Renal ca. 
TK-10 


01 A 

ZjA 


uterus cancer vjJbiNr ajv 
064011 


JvJ. 1 


Liver 


1 A 
1 .4 


JNormai inyroia uionxecn a^ 
6570-1 


1 7 1 
1 / ,J 


T Jim* /'•fi^+rt 1 \ 

Liver (tetai) 


1 n 


1 nyroia. uancer ojmnjt ajv 
064010 


1Q 9 


Liver ca. (hepatoblast) 
HepG2 


0 1 


Thyroid Cancer 
INVITROGEN A302152 


1 Q 7 
lo. / 


Lung 


1 1 A 


Tkvrw^/I XT AT TXTA/THTD OrVEXT 

1 nyroiu JN A 1 11N v 1 1 KUOJbJN 
A302153 


1 Q 7 
15. / 


Lung (letal) 


1./ 


JNormai Breast (jrJiiNr Alv 
061019 




Lung ca. (small cell) 
LX-1 


J /.J 


o4o / / Breast cancer 
(OD04566) 


/in a 

4U.O 


Lung ca. (small cell) 
NCI-H69 


11 7 
11./ 


ojy /j Breast cancer 
(OD04590-01) 


1 nn n 


Lung ca. (s.cell var.) 
SHP-77 


1 AA A 


ojy /o Breast cancer Mets 
(OD04590-03) 


7£ 1 
/O.J 


Lung ca. (large 
cell)NCI-H460 


O.i 


0 /U /U Breast cancer 
Metastasis (OD04655-05) 


/i.z | 


Lung ca. (non-sm. cell) 
A549 


28.7 


LrblNr AJs. Breast Cancer 
064006 


4o.U 


Lung ca. (non-s.cell) 
NCI-H23 


A Q 


oreast Lancer Kes. vien. 1 024 


11 o 
o 1 .Z 


Lung ca (non-s.cell) 
HOP-62 


3.1 


Breast Cancer Clontecn 
9100266 


41. 3 


Lung ca. (non-s.cl) 
NCI-H522 


O 1 T 

31.7 


Breast IN A 1 Clontecn 
9100265 


1 J. 4 


Lung ca. (squam.) 
SW 900 


1Q /I 

iy.4 


oreast cancer iin v 1 1 KUvxciN 
A209073 


lO 7 


Lung ca. (squam.) 
NCI-H596 


0*7 A 

11 A 


oreast JN A 1 Iin V 1 1 KULrJblN 
A2090734 


1Q Q 


Mammary gland 


1 n 
3. / 


iNormai joiver vjiiiNr jws. 
061009 


7H Q 
ZU.V 


Breast ca.* (pi. 
effusion) MCF-7 


1U.0 


Liver cancer OnJNJrAJv 
064003 


1 D.0 


oreast ca. (pi.erj 
MDA-MB-231 


0.0 


Liver Cancer Research 
Genetics RNA 1025 


1 7 7 
1 /.Z 


Breast ca.* (pi. 
etiusion) i4/u 


17.8 


Liver Cancer Research 

riono+irvn t>XT A 1 HO£ 

oeneucs KiNA iu/o 


9.6 


Breast ca. 


15.0 


Paired Liver Cancer Tissue 

JXCoCCLL Ull VJ CUC LIU j lvJL N A 

6004-T 


42.9 


Breast ca. 
MDA-N 


5.6 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


18.6 
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Ovary 


1.4 


Paired Liver Cancer Tissue 
Kesearcn oenetics kin a 
6005-T 


12.2 


Ovarian ca. 
OVCAR-3 


0 A 
5.4 


JT airea jLiver i issue Kesearcn 
Genetics RNA 6005-N 


0 1 
O.J 


Ovarian ca. 
OVCAR-4 


7 6 
Z.O 


iNonnai oiaaQer OE/iNr ajs. 
061001 


^ 7 


Ovarian ca. 
OVCAR-5 


AA O 

44.y 


jDiaaaer cancer ivesearcn 
Genetics RNA 1023 


S 1 
0. / 


Ovarian ca. 
OVCAR-8 




jDiauaer cancer 
INVITROGEN A3021 73 




Ovarian ca. 
IGROV-1 


->.Z 


o / u / 1 ±5Jauaer cancer 
(OD04718-01) 


AO 7 

U7. / 


Ovarian ca.* (ascites) 
SK-OV-3 


50.1 


87072 Bladder Normal 
Adjacent (OD04718-03) 


20.6 


Uterus 


0.7 


Normal Ovary Res. Gen. 


2.9 


Plancenta 


u.u 


uvanan cancer vjrjbJNrAiv 
064008 


1 ft A 
lO.O 


rrostate 


A /I 

U.4 


o / 4yz u vary cancer 
(OD04768-07) 


JJ.Z 


Prostate ca.* (bone 
met)PC-3 


1 Q 


o /4y i uvary JN A i 
(OD04768-08) 


1 J.J 


Testis 


U.J 


JNormai otomacn CJbJNr AJ\. 
061017 


1 J.U 


Melanoma 
Hs688(A).T 


z.l 


vjastric uancer uiontecn 
9060358 


Z.J 


Melanoma* (met) 
Hs688(B).T 


Z.J 


iNAi otomacn ciontecn 
9060359 


O.J 


Melanoma 
UACC-62 


D. / 


Gastric Cancer Clontech 
9060395 


1 O 1 


Melanoma 
M14 


J.O 


jnai otomacn ciontecn 
9060394 


4.0 


Melanoma 
LOXIMVI 


1Z. j 


vjrastnc cancer ciontecn 
9060397 


zy.j 


1 Vic 1 dl lull la ^IUC I) O IV 

MEL-5 


1 1 1 
1 1 .j 


MAT Stnmarh Plontech 

9060396 


1 7 


Adipose 


3.2 


Gastric Cancer GENPAK 
064005 


9.9 



Table 31. Panels 3D and 4D 



PANEL 3D 




PANEL 4D 




Tissue Name 


Rel. Expr., % 
3dx4tm5137f 
ag673 bl 


Tissue Name 


Rel. Expr., 
% 

4dtm4833f 
ag673 
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7H7UJ LsdOy IVlCtlLUlOUlaoLU 

ma/Cerebellum sscDNA 


1 ^ a 
1 3.0 


73 /oo_oeconQary ini — anu- 
CD28/anti-CD3 


110 

1 1 


94906_TE671_Medulloblast 

om /p£a-r£»V\£*l 1 nm co/"*T"YWA 
OIH/v^CrCuClIUIIl 


11.6 


93769_Secondary Th2_anti- 


8.2 


94907_D283 

Med_Medulloblastoma/Cere 

Solium ccpOM A 
DCilUIIl bod-UN/^ 


53.3 


93770_Secondary Trl_anti- 
CD28/anti-CD3 


6.6 


94908_PFSK-l_Primitive 

IN C UTUCw IU UCI III alf V/ Cl C DC 11 UII1 

sscDNA 


9.3 


93573_Secondary Thl_resting 

Ar>\t A f\ in TT 7 

aay 't-o in ijl-z 


0.0 


04000 VTT 
y^yvy -ajt- 

498 CNS sscDNA 




7j / z_oeconuary i nz__res ting 
day 4-6 in IL-2 


U.o 


94910_SNB- 

7ft PXTQ/crlirvma qcp-TTNFA 
/ o_V^lN O/ gI10Ula_SSt/UiN/\ 


8.6 


93571_Secondary Trl_resting 

Aaxr A n" in TT 7 

aay h— o in ii^-z 


0.5 


9491 1_SF- 

ZOO ^INo/gllODlaSLOIHa SSC1-/ 

NA 


14.1 


93568_primary Thl_anti- 

Pr>7ft/cmti P"ni 


17.7 ; 


94912_T98G_Glioblastoma_ 

c Ti NT A 


15.3 


93569_primary Th2_anti- 
pri79/onti pfi^ 


9.1 


96776_SK-N- 
SH_Neuroblastoma 
(jneiasiasis j_sscuin/\ 


15.1 


93570jprimary Trl anti- 
CD28/anti-CD3 


16.3 


94913_SF- 

ZyD ^lND/gilODiasIOma sscu 

NA 


13.6 


93565jprimary Thl_resting dy 

A £ in TT 7 
4-u in LL-Z 


7.9 


yn-y iH_uereDeiiiuu__ssciJiN/\ 


C C 

J. J 


7 j poo pnroary lnz resting ay 
4-6 in IL-2 


7 £ 
Z.0 


96777_Cerebellum_sscDNA 


0.9 


93567_primary Trl jresting dy 

A & in TT 7 

4-o in JLL-z 


4.3 


94916_NCI- 

H292_Mucoepidermoid lung 

CaTCinonia SSCUJ.N/\ 


36.5 


93351_CD45RA CD4 
lymphocyte_anti-CD28/anti- 


13.4 


94917JDMS-1 14JSmall cell 
lung cancer_sscDNA 


8.1 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 


8.9 


y*\y i o_DJVlo- /y_pmall ceil 
lung 

cancer/neuroendocrine sscD 
NA 


1 no n 


yjz51_LD8 

Lymphocytes anti-CD28/anti- 
CD3 


ion 

iz.y 


y <\y i JMN Ul-ri 1 4o_L>mall cell 
lung 

cancer/neuroendocrine sscD 
NA 


1 

3Z.1 


yji53_cnronic LDo 
Lymphocytes 2ry_resting dy 4- 
6 in IL-2 


1 fi c 


y4yzU_iNUl-H3zo_Dmall cell 
lung 

cancer/neuroendocrine sscD 
NA 


ill.U 


y3574_cnromc CJDo 
Lymphocytes 2ry activated 
CD3/CD28 


3.2 


94921_NCI-N417_Small cell 


30.6 


93354_CD4_none 


1.4 

• 
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lung 

cancer/neuroendocrine_sscD 
NA 








y^yZj IN Ul-AioZ_oIIlall Ceil 

lung 

cancer/neuroendocrine_sscD 
NA 


99 A 
Zz.O 


occonadry 
Thl/Th2/Trl_anti-CD95 CH11 


0 8 


94924_NCI- 

H157_Squamous cell lung 
cancer (metastasis) sscDNA 


67.1 


93103JLAK cells jresting 


18.0 


OA09<\ XTPT TT1 1 « T avert* 

cell lung 

cancer/neuroendocrine sscD 
NA 


1 Q 8 


0^788 T AIT r*»11c TT -9 


7 R 


Q/ioo< "myt tuiooo t omo 
y4yz,o_jN ui-ri i zyy_jLarge 

cell lung 

CdllUCl/IlCUrUCIlUUL/IlIlC aaCLJ 

NA 


jO.j 


0^927 T AIT ™»!1c TT 94-TT 19 
yj/O /_L/\IV CeIlS_lJL-Z^ljL- 1 Z 


8 1 


Q4997 NPT-T4797 T una 

carcinoid sscDNA 


90 ? 


91789 T AK* relk TT -9-fTFN 
gamma 


11 6 

1 J.U 


94928 JtfCI-UMC-1 l_Lung 


73.3 


93790_LAK cells_IL-2+ IL-18 


10.9 


94929_LX-l_Small cell lung 

cancer ooli^in/a. 


20.2 


93104_LAK 

ppllc jP1V/T A /innnmvpin anrl TT - 

tCllb JL lVJLf\/lUJLlUlliyUlll CUiU. 11_; 

18 


4.8 


cancer sscDNA 


1 l.O 


91578 TsJTC PpII* TT -9 retina 


1 7 

i . / 


94011 YMiO Polnn 

cancer sscDNA 


11 


7J 1 \jy lvll ACU I_y y llipiIUV^ jr LC 

Reactionjwo Way MLR 


11 0 


94.919 TTM90T 9 Pnlnn 

cancer sscDNA 


8 5 

O.J 


01 110 \A\ ypH T vmnhnp vtp 
yj 1 i v lviiAcu. juyiiipiiucy ic 

Reaction_Two Way MLR 


1 1 4 

11.7 


QAQ11 KTPT-H716 Pnlnn 

cancer sscDNA 


16 9 


01 111 AAivprl T vmrvh npvfp 

yj 111 1V11ACU L^y LLlylLKJ^j LC 

Reaction_Two Way MLR 


1 9 


QzlQIS 9W 48 Pnlnn 

7T7JJ o W-tO V^UIUJJ. 

adenocarcinoma sscDNA 


19 5 

1Z. J 


Oil 19 A/Tnnrmnr»l par P pile 
7J 1 1 Z. IvlUllUilUL/lCdl V^Cllo 

(PBMCs)_resting 


1 4 

1 .*T 


94916 SW1116 Pnlon 
adenocarcinoma sscDNA 


9 0 


911 1 1 Mononnclpar Pelle 

(PBMCs)_PWM 


21 7 

Z. J . / 


94917 T 9 174T Pol on 
adenocarcinoma sscDNA 


1? 


91114 Ivfononiiolp^r PpII^i 

(PBMCs)_PHA-L 


8 7 


94918 SW-94R Polon 
adenocarcinoma sscDNA 


1 5 


93?49 Ramos (B cell"! none 


19 9 


94919 RW-480 Polon 
adenocarcinoma sscDNA 


6 7 
u. / 


91950 Ramos (B 
cell)_ionoraycin 


100 0 


94940 NPT-^MF T-5 Gastrin 

carcinoma sscDNA 


19 4 


91149 R 1vmnhorvtp<; PWM 


OJ. 1 


94941_KATO III_Gastric 
carcinoma sscDNA 


55.9 


93350_B lymphoytes_CD40L 
and IL-4 


6.0 


94943_NCI-SNU-l6J3astric 


12.2 


92665 EOL-1 


12.5 
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carcinoma_sscDNA 




(Eosinophil)_dbcAMP 

UlllClCHllalCU 




94944_NCI-SNU-l_Gastric 

rprrinnmfl cceTYMA 


58.1 


93248_EOL-l 
nomycin 


4.4 


94946 RF-1 Gastrin 

adenocarcinoma sscDNA 


11 4 


91^ S6 Dendritic Pells none 


9 5 

y »j 


Q4Q47 RF-4R Gasrrir 
adenocarcinoma sscDNA 


1 S 1 
i j. j 


9^SS Dendritic Pelk T 

lOOng/ml 


R 7 


96778 MK~N-4S Gastric 
carcinoma sscDNA 




Q177S Denrlritir PellQ nnti- 
7j ft J JL/CIIUIILIC V^Cllo allLl- 

CD40 


19 9 


Q4040 TvJPT-MR7 Gastrin 
y^y-r y in \^i-jln o / VJab li it* 

carcinomasscDNA 


1 6 7 
10. / 


yj / /^_iviuiiuuyico_reMing 


14 R 


949S1 OVPAR-S Ovarian 

carcinoma sscDNA 


1 0 0 


7 J / / U^lVAUIlUL/yiCo JL.JT O JVJ 

ng/ml 


i j. j 


949S9 RT9S-9 Uterine 
carcinoma sscDNA 


7 6 


7J joi __ivia^r upiiagcb rcb Ling 




94953_HelaS3_Cervical 

aUCIlULdrCxllUIIld. ooOJLViN.r\. 


11.1 


93582_Macrophages_LPS 100 
ng/ nil 


4.4 


94954_Ca Ski_Cervical 

cpiuciIIlUlu LarLlIlOlTia 

(metastasis) sscDNA 


28.9 


93098_HUVEC 
v jonuouieii<ii^ none 


27.0 


94955JES-2_Ovarian clear 

pell rflTTi'nrtmfl ccpTYWA 


15.5 


93099_HUVEC 

JDI 1U.U illCllOl J d Ldl V C U 


39.2 


94957_Ramos/6h stim_"; 
Stimulated with 
PMA/ionomycin 6h_sscDNA 


15.8 


93100_HUVEC 
(Endothelial)_IL-lb 


12.7 


y 4y j o_Kamos/ 1 4n stim_ , 
Stimulated with 
PMA/ionomycin 

i t*11 oovJL/lN/\ 


1 O A 

1Z.4 


/ /y_JtiU VliC 
(Endothelial)_IFN gamma 


n 1 
1 1 A 


94962_MEG-01_Chronic 

m vel Acenrviic lenVpmic* 

(megokaryoblast)_sscDNA 


25.5 


93102JHUVEC 

^C#I1U.U LilClldly I1NP dip 11a i 

EFN gamma 


14.0 


9496*3 Raii RiirVitt's 
lymphomasscDNA 


8 4 


9^101 T-TTTVFP 
y d lui __n \J v jz,v^ 

(Endothelial)_TNF alpha + IL4 


99 4 


94964_Daudi_Burkitt's 

vmrvnnma cqpTYNT A 


29.1 


93781_HUVEC 

fTnHnthpliall IT -1 1 


11.7 


94965_U266_B-cell 

plasmacytoma/myeloma__ssc 

DNA 


8.0 


93583_Lung Microvascular 
Endothelial Cells_none 


14.7 


94968_CA46_Burkitt's 

vmnhnma qcpFVNF A 


7.2 


93584_Lung Microvascular 

jj/iiuuuiciiai ucub inrd v *+ 

ng/ml) and IL lb (1 ng/ml) 


19.2 


94970 RL non-Hodekin's B- 
cell lymphoma sscDNA 


10.7 


9^669 Microvascular Dermal 
endothelium none 


26 8 


94972_JMlj>re-B-cell 
lymphoma/leukemiasscDN 


5.5 


92663_Microsvasular Dermal 
endothelium_TNFa (4 ng/ml) 


18.2 
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A 




and ILlb (1 ng/ml) 




94973_Jurkat_T cell 
ieuKcrnia_ssciJiN /v 


15.5 


93773_Bronchial 
epitnenum hn r a {4 ng/nu j 
and ILlb (1 ng/ml) ** 


2.4 


94974_TF- 

l iz*ryinruicuis.ciiiia doL/JL/ina 


33.9 


93347_Small Airway 
jj/piuiciium none 


8.7 


94975_HUT 78_T-cell 
iympnoma__sscivrN s\ 


23.7 


93348_Small Airway 
j^piineiium 1 in r a {4 ng/nu j 
and ILlb (1 ng/ml) 


37.9 


94977_U937_Histiocytic 
iympnoma_sscuiN /\ 


29.4 


92668_Coronery Artery 
oivi^ resting 


17.4 


94980_KU- 

o i z_Myeiogenous 

leukemiasscDNA 


27.2 


92669_Coronery Artery 
oiviLx UNr a (4 ng/mi j ana 
ILlb (1 ng/ml) 


7.4 


y4yoi_/u7-r_uiear ceil 
renal carcinoma sscDNA 


1 7 ^ 
1 / .J 


:o i u /_astrocytes_resting 


1 1 1 
1 J. 1 


y4yoj_uaKi-z_j^iear cell 
renal carcinoma sscDNA 


1 0 Q 


y d i Uo_astrocytes i jn r a \4 
ng/ml) and ILlb (1 ng/ml) 


O 1 

y.j 


QAQQA CW CIO Ploot- 

y4yo4_oW oj7_uiear cell 
renal carcinoma sscDNA 


1 J. 4 


yzooo_lvU-o 1 Z 
(Basophil)_resting 




94986J3401_Wilms' 
tumor sscDNA 


19.5 


92667_KU-812 
^oasopniij riviA/ionoycin 


26.8 


94987Jis766TJPancreatic 
carcinoma (LN 
metastasis ;_sscl/in /\ 


12.7 


93579_CCD1106 
(Keratinocytes)_none 


14.9 


94988_CAPAN-l_Pancreatic 
adenocarcinoma (liver 
metastasis ^sscjjjna 


11.1 


93580_CCD1106 
(Keratinocytes)_TNFa and 

TTTXTr* 4 s *N 

lrJNg 


1.4 


94989_SU86.86_Pancreatic 
carcinoma ^nver 
metastasis) sscDNA 


38.5 


93791 JLiver Cirrhosis 


2.3 


y^y y u_jDXr - j_Jl ancreauc 
adenocarcinoma sscDNA 


o.Z 


/yz_jLiipus jsjaney 


1 n 

l.U 


9499 1_HPAC JPancreatic 
aoenocai cinoma sscjjin /\ 


24.3 


93577_NCI-H292 


12.3 


94992_MIA PaCa- 
2_Pancreatic 

Carcinoma bb^l^iN/Y 


5.6 


93358_NCI-H292_IL-4 


20.0 


94993_CFPAC-l_Pancreatic 
ductal 

aucnocdit/inunia sscjlmn/\ 


32.2 


93360_NCI-H292_IL-9 


31.4 


94994_PANC-l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 


29.0 


93359_NCI-H292_IL-13 


13.7 


94996_T24_Bladder 
carcinma (transitional 
cell)_ sscDNA 


13.0 


93357_NCI-H292_IFN gamma 


15.2 
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94997 5637 Rladder 
carcinoma sscDNA 


18 4 


93777 HPAFC - 

s -J III X XAT /TJLyV^ 


14 7 t 


94998_HT-1197_Bladder 
carfinnma ^prVWA 

wCUL lslJLJ.VJJLU.Cl OOWJLyiN-TV 


25.1 


93778_HPAEC_IL-1 
heta/TNA alnha 


12.7 


94999 JJM-UC-3_Bladder 
carcinma (transitional 
cell i sscDNA 


3.3 


93254_Normal Human Lung 
Fibroblast jrione 


8.0 


95000_A204_Rhabdomyosar 
cnma ^cDTvJA 


16.1 


93253_Normal Human Lung 
Fibroblast TNFa (4 np/mH and 

A LUX \J L/1CIOL A i. > JL CI \ i Xxfol J.111 1 till VI 

IL-lb(lng/ml) 


3.6 


95001_HT- 

1 0R0 PiHrnQarf oma qqpTYNJ A 

luOU X lUlvJCU L/VJJJJ.CI MWJL/JN/1. 


16.7 


93257_Normal Human Lung 

Fihrnhlast TT -4 

X 1U1 vUlCiol i-X-j " 


18.7 


95002_MG- 
63_Osteosarcoma 

fVwnp^ qqpTVMA 


12.9 


93256_Normal Human Lung 
Fibroblast JL-9 


13.5 


95003_SK-LMS- 
1 leiomyosarcoma 

f\nilv?A qqpTYNTA 

^VLXXVClJ oJjwX-/lN/^. 


34.7 


93255_Normal Human Liang 
Fibroblast JL-13 


10.2 


95004_SJRH30JRhabdomyo 

octl V^xJllXCl IXllCl IVJ uuxxc 

marrow)_sscDNA 


16.9 


93258_Normal Human Lung 

FiHrnlSl act TFlSl Mtnma 

X Xl/XUUX&ol 1X7 IN gclXllXXXCl 


17.2 


QS005 A431 Frndprmnid 

carcinoma sscDNA 


0 4 


yj 1 UU^l^CxUXdl FXUiUUXaolo 

CCD1070_resting 


"?0 0 

J/.U 


95007_WM266- 

4 \zfp1anr\mn ccpTYWA 
^ lviGXcuxuilXci 5D^L/iNrV 


6.9 


93361_Dermal Fibroblasts 
rrr)1070 TNF alnha 4 na/ml 


47.0 


9501 0_DU 145_Prostate 
carcinoma (brain 

XXlCLCtoldolo J oo\/LJlvr\ 


0.3 


93105 Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


15.7 


95012_MDA-MB- 
468_Breast 

dUCl aAJV^CU i^XiXUllla OJUJ-/J.N A. 


13.4 


93772_dermal fibroblastJFN 
gamma 


5.6 


9501 3_SCC-4_Squamous 
cell carcinoma of 


0.1 


93771_dermal fibroblast_IL-4 


11.7 


950 14_SCC-9_Squamous 
cell carcinoma of 
tnncnie wcTyNA 


0.2 


93259JBD Colitis 1** 


0.1 


9501 5^SCC-1 5_Squamous 
cell carcinoma of 

ton one ^rTTNA 


0.8 


93260_IBD Colitis 2 


0.3 


95017_CAL 27JSquamous 
cell carcinoma of 
tonguesscDNA 


29.0 


93261JBD Crohns 


0.5 






7350 1 0_Colon_normal 


3.1 






73501 9_Lung_none 


7.1 






64028- 1 JITiymus_none 


9.4 
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64030-l_Kidney_none 


3.0 



Panel 1.3D description: The gene MOL9a is expressed in a number of tissues, including 
the central nervous system, lung, mammary gland and kidney. Moreover, its expression 
seems to be enhanced in tumor cell lines as compared to normal tissue in most cases with a 
5 good therapeutic window. 

Panel 2D description: Tissue distribution of this gene MOL9a in panel 2D confirms the 
results obtained in panel 1.3 D. There is enhanced expression of this gene MOL9a in 
tumor tissue as against the normal adjacent tissue, particularly in lung and kidney cancer, 
but also in cases of colon cancer, ovarian cancer, breast cancer, gastric cancer, bladder 

10 cancer, liver cancer and thyroid cancer. Some metastases, particularly the lung and those 
from melanoma express high levels of MOL9a. Corroborative information about the 
expression of this molecule is available in the form of ESTs, mostly from endothelial cells, 
colon, ovarian tumors, pancreas and brain regions. Panel 3D demonstrates increased 
expression of this gene MOL9a in a variety of carcinomas, supporting the results of panels 

15 1 .3D and 2D thus demonstrating utility for this protein as an antibody target. Therefore 
antibodies specific to this protein may be used as a therapeutic in the treatment of various 
types of cancer. 

Panel 4D Description: This gene MOL9a is upregulated in endothelium, and 
20 epithelium regardless of stimulus. There is also high level expression of this protein in 

ionomycin-treated B cell line and mitogen (pokeweed mitogen, PWM) treated B cells. 

Consistent with this finding Peripheral blood mononuclear cells (PBMC) treated with 

PWM also demonstrate increased expression of this molecule. Further, induction of 

MOL9a is seen in activated T cells. In PBMC the T cell specific mitogen 
25 (Phytohemagglutinin, PHA) induces the expression of this transcript and in acute and 

chronically activated T cells the expression of this transcript is increased as compared to 

untreated or resting T cells. 

The MOL9a is induced in activated B and T lymphocytes and may thus have a 

potential role in inflammation by regulating lymphocyte trafficking, or activation, or 
30 increasing tissue destruction. This molecule may also serve as a marker for activated T or 

B cells. 
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Impact of Therapeutic Targeting of MOL9a: Small molecule or antibody therapies 
to the molecule encoded by MOL9a may inhibit tissue damage due to T or B cell 
activation and the bioactive molecules produced by these cell types. These diseases would 
include asthma/allergy, colitis, Crohn's disease, lupus, and arthritis. Alternatively, protein 
therapeutics based on this molecule could serve as an adjuvant and help boost the 
effectiveness of vaccines or regulate immune status during organ transplant. 
1 95067 19_B_EXT may also serve as a marker for activated T cells and serve as a 
diagnostic tool in determining the extent of inflammation in autoimmune diseases such as 
asthma/allergy, colitis, Crohn's disease, lupus, and arthritis. 



MOL9b 

Expression of gene MOL9b was assessed using the primer-probe set Ag2458, 
described in Table 32. Results of the RTQ-PCR runs are shown in Tables 33 and 34. 



Table 32. Probe name: Ag2458 



Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQ 

ID 

NO: 


Forward 


5'-GTTGGTGGTTCCAGGATTTT-3 ' 


58.7 


20 


58 


100 


Probe 


TET-5'- 

TGATGTCTCCTCTTCAGGCAATG 
TCT-3'-TAMRA 


66.6 


26 


104 


101 


Reverse 


5'-CTGCCAGCCACAGTATAGGA- 
3* 


58.9 


20 


130 


102 



Table 33. Panels 1.3D and 2D 



PANEL 1.3D 






PANEL 2D 




Tissue Name 


Rel. Expr., 
% 

1.3dtm4270t 
_ag2458 


Rel. Expr., 
% 

1.3dx4tm54 
07t ag2458 
a2 


Tissue Name 


Rel. Expr., 
% 

2dtm4271t 
ag2458 


Liver 

adenocarcinoma 


33.9 


41.4 


Normal Colon GENPAK 
061003 


62.4 


Pancreas 


1.3 


0.8 


83219 CC Well to Mod Diff 
(0DO3866) 


16.8 
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r ancreauc ui. 
CAP AN 2 


ft 0 






1 1 7 
XI./ 


Adrenal gland 


0.7 


1.1 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


18.6 


Thyroid 


2.8 


3.3 


83222 CCNAT(OD03868) 


8.4 


Salivary gland 


0.6 


2.0 


83235 CCModDiff 
(ODO3920) 


34.2 


Pituitary gland 


1.6 


0.4 


83236 CC NAT (ODO3920) 


11.3 


Brain (fetal) 


9.2 


19.7 


83237 CC Gr.2 ascend colon 
(OD03921) 


74.7 ! 


Brain (whole) 


5.4 


17.7 


83238 CC NAT (OD03921) 


9.6 


orain ^amyguaiaj 


0. / 




817 A 1 Pr frnm Partial 
OJZ'f 1 v^V^ 11 Om JT ol LI al 

Hepatectomy (ODO4309) 


1^ A 

JJ.O 


Diaxxx ^cereDeiiunij 


7 7 
Z. / 


i n 7 
1 u.z 


017A7 T ix/^rXTAT 
o JZ*fZ .Liver lN/\ 1 

(ODO4309) 


17 1 


Brain 

(hippocampus) 


71 n 


ill 


07/1 77 f^lz-vr* mo+r 1nr\rr 

o /4 /z uoion mets 10 mng 
(OD04451-01) 


70 7 


Drain ^suustanua 
nigra) 


1 £ 
1 .0 


7 7 

/.z 


07A71 TunrrXTAT 

(OD04451-02) 


A A 


cram (tnaiarnusj 


A 0 


10. 0 


iNormai rrosxaxe uiontecn 
A+ 6546-1 


0 0 


L^ereorai uortex 


7£ o 

zo.z 


0 7 
O.Z 


oH-i^fu rro state cancer 
(OD04410) 


7< 0 


opmai cora 


7 A 


o 0 


0/11 /1 1 PrActofp XT A X 

o*fi*fi rro stale in/\i 
(OD04410) 


77 Q 

z / .y 


CNS ca. (glio/astro) 

Uo /-IVHj 


11.0 


19.7 


87073 Prostate Cancer 

ff\T\(\AT)(\ m\ 
1 UJJU4/ZU-U1) 


15.8 


CNS ca. 

^guo/asiro^ u-iio- 
MG 


45.1 


82.4 


87074 Prostate NAT 
/Tvn(VL77fi ^7^ 


28.1 


v^ino ca. (astro j 
SW1783 


71 O 


A£L n 


iNormai JLung oxmn r /vjv 
061010 


7A Q 


v_j.no ca. vneuro, 
met ) SK-N-AS | 


71 7 


AH 7 


01710 T linn lV/fof "N/rncr-lo 

ojzjy L/Ung iViex to iviuscie 
(OD04286) 




\^lNo La. ^abLlO ) 

SF-539 


0 0 


1 7 n 


81740 \/fnc~1f» MAT 

(OD04286) 


11 Q 


t^INo Ca. ^aSlTOJ 

SNB-75 


77 ^ 
ZZ. J 


71 
/ i .j 


o4ijo L»ung iviaiignant 
Cancer (OD03 126) 


70 ^ 

Z7.J 


V^/lNo Ca. ^gUOJ 1 

SNB-19 


6 7 
D.Z 


10.1 


041 17 T uno XFAT 
OH- JO / JLrUng lN/\ 1 

(OD03126) 


77 0 I 

z / .y 


Ui\o Ca. ^gilO^ 

U251 




AS f) 


oh o / 1 LrUng cancer 
(OD04404) 


71 7 
/ 1 . / 


CNSca (elicri 
SF-295 




26 4 


84872 Lune NAT 
(OD04404) 


1S 1 
1 1 


Heart (fetal) 


1.7 


0.0 


84875 Lung Cancer 
(OD04565) 


28.5 
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Heart 


1 o 

1.2 


4.4 


OA Oi£. T \r a hp 

54576 Lung NA1 
(OD04565) 


111 

13.1 


retal skeletal 


1 1.4 


1 o 
l.Z 


ojyjU Lung uancer 
(OD04237-01) 


OA 1 


skeletal muscle 


o o 
J.5 


41./ 


O^QTA T ii**j>* MAT 

559 /0 Lung JN A 1 
(OD04237-02) 


1 £ 0 \ 

lo.o 


Bone marrow 


1 C 
1.5 




oiZD j ucuiar Mei Met to 
Liver (ODO4310) 


/0.3 


Thymus 


A O 

0.5 


U.4 


83256 Liver NA1 
(ODO4310) 


o/c o 
26.8 


bpleen 


a a 


A Q 
0.5 


o4liy Melanoma Mets to 
Lung(OD04321) 


36.0 


Lymph node 


1.3 


1 A A 

10.4 


841 J5 LungJNAl 
(OD04321) 


zz.5 


Colorectal 


A O 
4.5 


O 1 

3.1 


JNormal Kidney UJbfNrAK 
061008 


o3./ 


Stomach 


0.0 


O 1 

3.1 


53786 Kidney Ca, Nuclear 
grade 2 (OD04338) 


68.5 


Small intestine 


1.1 


o o 
2.3 


OnO'7 ; J _ r XT A T 

83787 Kidney NA1 
(OD04338) " 


33.4 


Colon ca. 
SW480 


19.5 


1 O A 

18.9 | 


83788 Kidney Ca Nuclear 
grade 1/2 (OD04339) 


OA C 

30.6 


/— t _ 1 <k /O XT M OA 

Colon ca.* (SW480 
met)SW620 


oa a 

29.9 


OA O 

29.8 


83789 Kidney NAT 
(OD04339) ' 


27.2 


Colon ca. 
HT29 


1 *7 O 

17.7 


A H 

9.7 


8379U Kidney Ca, Clear cell 
type (OD04340) 


/tA 1 

49.3 


Colon ca. 
HCT-116 


OO 1 

22.1 


43.8 


83791 Kidney NA1 
(OD04340) 


OO 1 

32.1 


Colon ca. , 
CaCo-2 


13.5 


18.4 


83792 Kidney Ca, Nuclear 
grade 3 (OU04348) 


16.0 1 


83219 CC Well to 

Mod Dill 

(OD03866) 


10.6 


7.0 


83793 Kidney NAT 
(UD04345J 


35.4 


Colon ca. 
HCC-2998 


45.7 


O 1 1 

21.1 


o /474 Kidney Cancer 
(OD04622-01) 


1 1 o 

13.2 


Gastric ca.* (liver 
met)NCI-N87 


0. O A 

05.4 


/CO ^ 

69.5 


5/4/5 Kidney JNA1 
(OD04622-03) 


/I A 

4.0 


Bladder 


1 A 

1 A 


13.0 


ojy/3 Kidney Cancer 
(OD04450-01) 


AQ d 


lracnea 


O A 

2.9 


3.0 


o5974 Kidney NA1 
(OD04450-03) 


OA A 

j0.4 


Kidney 


1.3 


3.5 


Kidney Cancer Clontech 
8120607 


OA /I 

20.4 


jsjuney ^ieiaij 


J.O 




isjaneyiNAi v^ioniecn. 
8120608 


/.j 


Renal ca. 
786-0 


10.0 


19.0 


Kidney Cancer Clontech 
8120613 


14.4 
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Renal ca. 
A498 


29.7 


28.6 


Kidney NAT Clontech 
8120614 


8.8 


Renal ca. 
RXF393 


5.6 


53.0 


Kidney Cancer Clontech 
9010320 


12.2 


Renal ca. 
ACHN 


5.5 


13.3 


Kidney NAT Clontech 
9010321 


22.1 


Renal ca. 
UO-31 


21.6 


45.5 


Normal Uterus GENPAK 
061018 


8.3 


Renal ca. 
TK-10 


20.4 


27.0 


Uterus Cancer GENPAK 
064011 


15.3 


T • 

Liver 


2.9 


2.4 


Normal Thyroid Clontech 
A+ 6570-1 


15.1 


Liver (fetal) 


3.8 


5.0 


Thyroid Cancer GENPAK 
064010 


33.0 


Liver ca. 

(hepatoblast) 

HepG2 


17.3 


28.2 


Thyroid Cancer 
INVITROGEN A3021 52 


21.6 


Lung 


1.9 


2.5 


Thyroid NAT 
INVITROGEN A3021 53 


14.4 


Lung (fetal) 


1.4 


5.6 


Normal Breast GENPAK 
061019 


33.2 


Lung ca. (small 
cell) LX-1 


11.8 


40.6 


84877 Breast Cancer 
(OD04566) 


44.8 


Lung ca. (small 
cell) NCI-H69 


31.4 


44.0 


85975 Breast Cancer 
(OD04590-01) 


95.9 


Lung ca. (s.cell 
var.) SHP-77 


69.3 


90.5 


85976 Breast Cancer Mets 
(OD04590-03) 


61.1 


Lung ca. (large 
cell)NCI-H460 


9.9 


63.6 


87070 Breast Cancer 
Metastasis (OD04655-05) 


38.4 


Lung ca. (non-sm. 
cell) A549 


20.9 


25.9 


GENPAK Breast Cancer 
064006 


33.2 


Lung ca. (non- 
s.cell) NCI-H23 


11.3 


10.7 


Breast Cancer Res. Gen. 
1024 


23.0 


Lung ca (non-s.cell) 
HOP-62 


4.1 


9.1 


Breast Cancer Clontech 
9100266 


33.4 


Lung ca. (non-s.cl) 
NCI-H522 


29.1 


30.0 


Breast NAT Clontech 
9100265 


19.5 


Lung ca. (squam.) 
SW 900 


9.7 


20.1 


Breast Cancer 
INVITROGEN A209073 


47.0 


Lung ca. (squam.) 
NCI-H596 


9.5 


43.2 


i "V T 1 ' I" 1 TV TT TTI lilt /""V T^"V T 

Breast NAT INVITROGEN 
A2090734 


37.6 


Mammary gland 


5.3 


9.0 


Normal Liver GENPAK 
061009 


15.5 


Breast ca.* (pi. 
effusion) MCF-7 


14.3 


30.8 


Liver Cancer GENPAK 
064003 


14.0 


Breast ca * (plef) 
MDA-MB-231 


42.3 


41.1 


Liver Cancer Research 
Genetics RNA 1025 


20.4 
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Breast ca.* (pi. 
effusion) T47D 


9.6 


13.8 


Liver Cancer Research 
Genetics RNA 1U26 


7.1 


Breast ca. 
BT-549 


100.0 


100.0 


Paired Liver Cancer Tissue 
Research uenetics KiN A 
6004-T 


24.8 


Breast ca. 
MDA-N 


17.2 


8.8 


Paired Liver Tissue Research 

/-'i _ „A,l ^„ T)\T A /TAA/1 XT 

Genetics RNA OUU4-N 


18.0 

.1 


Ovary 


4.8 


0.9 


Paired Liver Cancer Tissue 
Research uenetics KJNA 
6005-T 


13.4 


Ovanan ca. 
OVCAR-3 


1 1.3 


20.9 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


/.3 


Ovarian ca. 
OVCAR-4 


2.5 


10.6 


Normal Bladder GENPAK 
061001 




Ovarian ca. 
OVCAR-5 


20.0 




Bladder Cancer Research 
Genetics RNA 1023 


D.2 


Ovarian ca. 
OVCAR-8 


18.6 


16.5 


Bladder Cancer 
INVITROGEN A302173 


1A 1 

30.1 


Ovarian ca. 
IGROV-1 


6.9 


6.8 


87071 Bladder Cancer 
(OD04718-01) . 


OD.J 


Ovarian ca.* 
(ascites) SK-OV-3 


32.3 


64.3 


87072 Bladder Normal 
Adjacent (OD047 18-03) 


18.4 


Uterus 


1.8 


4.3 


Normal Ovary Res. Gen. 


5.1 


Plancenta 


2.2 


1 1 

LI 


Ovarian Cancer GENPAK 
064008 


on 1 

29. l 


Prostate 


2.0 


2.4 


87492 Ovary Cancer 
(OD04768-07) 


66.0 


Prostate ca.* (bone 
met)PC-3 


3.1 


3.2 


87493 Ovary NAT 
(OD04768-08) 


7.7 


Testis 


2.0 


1.5 


XT _1 O x. /— 1 T~?XTT» A T/" 

Normal Stomach GENPAK 
061017 


1 £L A 

16.4 


Melanoma 
Hs688(A).T 


4.6 


5.4 


Gastric Cancer Clontech 
9060358 


3.5 


Melanoma* (met) 
Hs688(B).T 


2.4 


6.9 


XT A ' 1 ' Oi.» 1- f~W j 1 

NAT Stomach Clontech 
9060359 


1 A C 

1U.5 


Melanoma 
UACC-62 


1.3 


12.6 


Gastric Cancer Clontech 
9060395 


on a 


Melanoma 
M14 


5.9 


56.2 


NAT Stomach Clontech 
9060394 


1 0 0 

12. y 


Melanoma 
LOX IMVI 


14.7 


O 1 

8.1 


Gastric Lancer Llontecn 
9060397 


/to 1 


ivieianoma ynetj 
SK-MEL-5 


• 1 c o 
lo.z 


OA 1 


in/\i otoiiiacn ^loniccn 
9060396 




Adipose 


4.4 


3.4 


Gastric Cancer GENPAK 
064005 


31.0 
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PANEL 3D 




PANEL 4D 




Tissue Name 


Rel. Expr., 
% 

3dx4tm5121 
t ag2458 b 
2 


Tissue Name 


Rel. Expr., 
% 

4dtm4272t 
ag2458 


94905_Daoy_Medulloblast 
oma/Cerebellum_sscDNA 


13.6 


93768_Secondary Thl_anti- 
CD28/anti-CD3 


14.5 


94906_TE67 lJMedullobla 
stom/Cerebellum sscDNA 


7.4 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


7.4 


94907_D283 

Med_Medulloblastoma/Cer 
ebellum sscDNA 


53.0 


93770_Secondary Trl_anti- 
CD28/anti-CD3 


9.5 


94908_PFSK-l_Primitive 
Neuroectodermal/Cerebellu 
m sscDNA 


6.5 


93573_Secondary Thl_resting day 
4-6 in IL-2 


0.2 


94909 XF- 

498 CNS sscDNA 


6.8 


93572 Secondary Th2 resting day 
4-6 in IL-2 


0.6 


94910_SNB- 

78_CNS/glioma_sscDNA 


9.8 


93571 Secondary Trl resting day 
4-6 in IL-2 


0.8 


9491 1_SF- 

268 CNS/glioblastoma ssc 
DNA 


10.2 


93568_primary Thl_anti- 
CD28/anti-CD3 


19.8 


9491 2_T98G_Glioblastom 
a sscDNA 


15.7 


93569_primary Th2_anti- 
CD28/anti-CD3 


13.0 


96776_SK-N- 

SH_Neuroblastoma 

(metastasis)_sscDNA 


16.5 


93570_primary Trl_anti- 
CD28/anti-CD3 


19.2 


94913_SF- 

295 CNS/glioblastoma ssc 
DNA 


7.4 


93565_primaryThl resting dy 4-6 
in IL-2 


8.8 


94914 Cerebellum sscDN 
A 


3.9 


93566_primaryTh2 resting dy 4-6 
in IL-2 


2.2 


96777 Cerebellum sscDN 
A 


0.8 


93567 ^primary Trl resting dy 4-6 
in IL-2 


3.6 


94916_NCI- 
H292_Mucoepidermoid 
lung carcinomasscDNA 


46.9 j 


93351_CD45RA CD4 
lymphocyte_anti-CD28/anti-CD3 


19.5 


94917_DMS-114_SmalI 
cell lung cancer_sscDNA 


10.9 


93352_CD45RO CD4 
lymphocyte_anti-CD28/anti-CD3 


17.7 


94918_DMS-79_Small cell 
lung 

cancer/neuroendocrine ssc 
DNA 


100.0 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


9.3 


9491 9_NCI-H146_Small 
cell lung 


33.4 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


11.0 
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cancer/neuroendocrine ssc 
DNA 








94920_NCI-H526_Small 
cell lung 

cancer/neuroendocrine ssc 
DNA 


30.2 


93574_chromc CD8 Lymphocytes 
2ry_activated CD3/CD28 


5.5 


9492 1JNTCI-N4 1 7_Small 
cell lung 

cancer/neuroendocrine ssc 
DNA 


26.1 


93354_CD4_none 


0.7 


94923_NCI-H82_Small 
cell lung 

cancer/neuroendocrine ssc 
DNA 


28.4 


93252 Secondary 
Thl/Th2/Trl_anti-CD95 CH11 


0.9 


94924_NCI- 

H157_Squamous cell lung 
cancer 

(metastasis)sscDNA 


88.0 


93 103 LAK cells_resting 


15.8 i 


94925_NCI-H1 1 55_Large 
cell lung 

cancer/neuroendocrine ssc 
DNA 


31.3 


93788JLAK cells_IL-2 


6.1 


94926JNCI-H1 299 JLarge 
cell lung 

cancer/neuroendocrine ssc 
DNA 


32.4 


93787_LAK ceIls_IL-2+IL-12 


8.8 


94927_NCI-H727_Lung 

" * J TVX T A 

carcinoid sscDNA 


23.0 


93789_LAK cells_IL-2+IFN 
gamma 


11.7 


94928JNCI-UMC- 
1 lJLung 

carcinoid sscDNA 


75.0 


93790_LAK cells_IL-2+ IL-18 


13.2 


r\ a n'NA T *V 1 O 11 11 

94929JLX-1 J3mall cell 
lung cancersscDNA 


17.0 


93104JLAK 

cells_PMA/ionomycin and IL-1 8 


8.5 


94930_CoIo-205_Colon 
caiicer sscDNA 


111 
11.1 


93578_NK Cells IL-2_resting 


2.5 


9493 1 JKJVL12_Colon 
cancer sscDNA 


37.3 


(Tl 1 /in TV If ' J T 1_ _ _ _ _4_ _ 

93 1 09_Mixed Lymphocyte 
Reaction Two Way MLR 


17.0 


94932_KM20L2__Colon 
cancer sscDNA 


7.8 


93 1 1 0_Mixed Lymphocyte 
Reaction Two Way MLR 


1 A o 

10.2 


9493 j_1NC1-H7 1 o_Colon 
cancer sscDNA 


32.3 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


H A 

7.4 


949j5JSW-48_Colon 
adenocarcinoma sscDNA 


/.5 


931 12_Mononuclear Cells 
(PBMCs) resting 


2.4 


94y j o_S> will o_Colon 
adenocarcinoma sscDNA 


10.9 


93113 Mononuclear Cells 
(PBMCs) PWM 


23.7 


94937JLS 174T_Colon 
adenocarcinoma sscDNA 


29.3 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


9.6 


94938_SW-948_Colon 


1.9 


93249_Ramos (B cell)_none 


30.4 
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adenocarcinoma_sscDNA 








94939_SW-480_Colon 
adenocarcinoma sscDNA 


4.9 


93250_Ramos (B cell)_ionomycin 


100.0 


94940_NCI-SNU- 
5 Oaslnc 

carcinoma sscDNA 


8.3 


93349_B lymphocytes_PWM 


70.2 


94941_KATO III_Gastric 
carcinoma sscDNA 


53.1 


93350 Blymphoytes CD40Land 
IL-4 


5.5 


94943 JNTCI-SNU- 
16_Gastric 
carcinoma sscDNA 


7.3 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


11.7 


94944_NCI-SNU- 
1 Gastric 

X LX«J VI X \J 

carcinoma sscDNA 


64.4 


93248 JEOL-1 

(Eosinophil) dbcAMP/PMAionom 
ycin 


6.3 


94946 RF-1 Gastric 
adenocarcinoma sscDNA 


11.4 


93356 Dendritic Cells none 


12.4 


94947 RF-48 Gastric 

y~ y\ 1 x\J. 1 U VJ CIO LI AW 

adenocarcinoma sscDNA 


15.4 


93355 Dendritic Cells LPS 100 
ng/ml 


9.0 


96778 MKN-45 Gastric 
carcinoma sscDNA 


28.8 


93775 Dendritic Cells anti-CD40 


12.5 


94949 NCI-N87 Gastric 
carcinoma sscDNA 


19 5 

x y »<y 


93774 Monocytes resting 


15.2 


94951 OVCAR-5 Ovarian 

S I y ~f X \J V V-'/xJ.V — / V CU. 1CULJL 

carcinoma sscDNA 


11 7 

1 X • / 


93776 Monocytes LPS 50 ne/ml 


11.7 


94952 RL95-2 Uterine 
carcinoma sscDNA 


4.5 


93581 Macronhaffes resting 


41.8 


94953_HelaS3_Cervical 
adenocarcinoma sscDNA 


11.3 


93582_Macrophages_LPS 100 
ng/ml 


6.8 


94954_Ca Ski_Cervical 
enidermoid carcinoma 
(metastasis)_sscDNA 


24.3 


93098_HUVEC 

(Endothelial^ none i 


35.8 


94955JES-2_Ovarian clear 
cell carcinoma sscDNA 


16.1 


93099JHUVEC 
(Endothelial)starved 


58.2 


040 S 7 Ramos/fib <tfim 11 • 

Stimulated with 
PMA/ionomycin 
6h sscDNA 


R 7 


lb 


16 5 


04958 Ramos/1 4h stirn 

y~ y *j \3 xvcuiiwo/ nil olu.11 9 

Stimulated with 
PMAyionomycin 
14h sscDNA 


8 3 


Q^770 RTTVFC (FndntheliaH TFN 

J7_J 1 1 y X1VJ V JJ/>w I j^ii\»i*jLii&iic«jiy xj. l^i 

gamma 


26 1 


94962_MEG-0 l_Chronic 
myelogenous leukemia 
(megokaryoblast) sscDNA 


22.1 


93102_HUVEC 

(Endothelial^ TNF aloha + IFN 

l IjllUV U1WUCU J X 1 ' X U1L/A1U XX 1 ^ 

gamma 


16.0. 


94963 JvajiJBurkitt's 
lymphomasscDNA 


8.3 


93101 HUVEC 
(Endothelial)_TNF alpha + IL4 


23.2 


94964JDaudiJBurkitt's 
lymphoma_sscDNA 


19.8 


93781 HUVEC (Endothelial) IL- 
11 


13.6 
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94965_U266_B-cell 

plasmacytoma/myeloma_ss 

cDNA 


6.4 


93583JLung Microvascular 
Endothelial Cells_none 


21.0 


94968_CA46_Burkitt's 
Ivmnhoma ^<scDNA 


6.5 


93584_Lung Microvascular 

J-VllUU lllCllal L^CllC) 11>I ft ^ » A lfp' HH ) 

and ILlb (1 ng/ml) 


18.3 


94970_RL_non-Hodgkin's 

R-cell Ivnrnhnma ^cTYNJA 


9.0 


92662_Microvascular Dermal 

ciiuuLuciiuxii nunc; 


35.4 


94972 JMljprc-B-cell 

lymphoma/leukemia_sscD 

NA 

1 > A 


4.1 


92663 JVlicrosvasular Dermal 
endotheliumJTNFa (4 ng/ml) and 


20.0 


94973 JurkatJT cell 
leukemia_sscDNA 


9.8 


93773_Bronchial 
epitheliumJTNFa (4 ng/ml) and 

TT 1h H na/mH ** 
ii-. id ii]£/ tni ) 


14.9 


94974_TF- 

l_Erythroleukemia_sscDN 
A 


31.5 


93347_Small Airway 
Epithelium_none 


7.2 


94975_HUT 78_T-cell 

lvnrmVintYifl ccr"*TiT\J A 
i y xixy iiumci oowx^in/\ 


15.7 


93348_Small Airway 

PnitriPlinm ' 1 Mho (A. nrr/ml i ori/i 

-Cpi Lxiciiuiii iiNrd v,H- ng/inij onu 
ILlb (1 ng/ml) 


45.4 


94977_U937_Histiocytic 

IjrlllpilUlllu. OO^JL'IN/Tk. 


30.5 


92668_Coronery Artery 
o ivi v«/_rc o ting 


17.7 


94980_KU- 

O 1 £* LVLy C1U fiCllU UJ 

leukemia sscDNA 


21.7 


92669_Coronery Artery 

CUP TNTPa fA no/mH smH TT 1h /'I 
OlVll^_ 1 INT d ^H- ng/ITll ^ dllU JLL» 1 D ^ 1 

ng/ml) 


10.8 


949R1 769-P Plparcpll 
renal carcinoma sscDNA 


1 o.o 


yj x \j /^doirui}' Leo_rcoLing 




949ftt Cald-9 Clear cell 
renal carcinoma sscDNA 


1 o.o 


7Jiuo aouocyics i iNTa ng/nii^ 
and ILlb (1 ng/ml) 




949R4 SW R1Q Clpar cell 
renal carcinoma sscDNA 


1 1 8 


7^oou^jvlj-*o iz ^JDasopnii^ resting 


lo.o 


94986_G401^Wilms , 

lUIlltJI ooUL/lN/\ 


16.5 


92667_KU-812 
^Dabopiui^ i ivi/\/ionoycin 


27.9 


94987_Hs766T_Pancreatic 
carcinoma (LN 
metastasis)_sscDNA 


12.9 


93579_CCD1106 
(Keratinocytes)_none 


20.9 


lJPancreatic 
adenocarcinoma (liver 


1 0 fi 
1Z.U 


yjJoV_\K^LsL lUO 

(Keratinocytes) JITNfFa and IFNg 
** 


1 A 


94989_SU86.86_Pancreati 
c carcinoma fliver 
metastasis)_sscDNA 


32.6 


93791_Liver Cirrhosis 


3.7 


94990 RxPP-^ Pancreatic 

y~yy\J jlja~i j x cul^iwaLiu 

adenocarcinoma sscDNA 


4 0 


Q^799 T nmiQ "K'iHnpv 


1 0 

1.7 


94991_HPAC_Pancreatic 
adenocarcinoma sscDNA 


26.4 


93577_NCI-H292 


18.6 


94992_MIAPaCa- 


8.2 


93358_NCI-H292_IL-4 


33.7 
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2JPancreatic 
carcinoma sscDNA 








94993_CFPAC- 
1 JPancreatic ductal 
adenocarcinoma sscDNA 


30.3 


93360_NCI-H292_IL-9 


36.9 


94994 jPANC-l^Pancreatic 
epithelioid ductal 
carcinoma sscDNA 


26.7 


93359_NCI-H292_IL-13 


20.0 


94996 JT24JBladder 
carcinma (transitional 
cell)_sscDNA 


8.2 


93357_NCI-H292_IFN gamma 


20.4 


y4yy /_y oi /^oiaaaer 
carcinoma sscDNA 


1 A C 

2U.5 


93 / / /_Hr AbC_- 


1 o o 


94998JHT-1197_Bladder 
carcinoma sscDNA 


18.0 


93778JHPAECJL-1 beta/TNA 
alpha 


18.9 


94999 JJM-UC-3JBladder 
carcinma (transitional 
cell)_sscDJNA 


4.6 


93254_Normal Human Lung 
Fibroblastjnone 


9.5 


95000_A204JRhabdomyos 
arcoma_sscDNA 


20.0 


93253 JSformal Human Lung 
Fibroblast JTNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


3.7 


95001JHT- 

1 080_Fibrosarcoma_sscDN 

A 

A 


15.4 


93257_Normal Human Lung 
Fibroblast JL-4 


24.7 


95002 JVfG- 
63_Osteosarcoma 
( bone)_sscJL)N A 


16.2 


93256_Normal Human Lung 
Fibroblast JL-9 


19.2 


95003_SK-LMS- 
1 leiomyosarcoma 
(vulva)_sscDNA 


27.5 


93255_Normal Human Lung 
FibroblastJL-13 


14.3 


95004^SJRH30^Rhabdom 
yosarcoma (met to bone 
marrow) sscDNA 


12.5 


93258_Normal Human Lung 
FibroblaswFN gamma 


23.2 


y5U05_A43 l_Epidermoid 
carcinoma sscDNA 


6.9 


93106_Dermal Fibroblasts 
CCD1070_resting 


47.0 


95007_WM266- 

4 Melanoma sscDJNA 


7.5 


93361_Dermal Fibroblasts 
LCL)lU70_lNr alpha 4 ng/ml 


42.3 


95010JDU 145_Prostate 
carcinoma (brain 
metastasis)_sscDNA 


0.1 


93105 Dermal Fibroblasts 
CCD1070_IL-1 beta 1 ng/ml 


20.2 


95012_MDA-MB- 
468_Breast 

adenocarcinoma sscJJJNA 


13.5 


93772_dermal fibroblastJFN 
gamma 


9.2 


95013_SCC-4_Squamous 

WC11 L/OlLlllUIIld Ol 

tongue_sscDNA 


1.3 


93771_dermal fibroblast_IL-4 


22.1 


950 14_SCC-9_Squamous 
cell carcinoma of 1 


0.3 


93259_IBD Colitis 1** 


1.4 
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tongue_sscDNA 








950 1 5_SCC- 1 5_Squamous 
cell carcinoma of 
tonguesscDNA 


0.3 


93260JBD Colitis 2 


1.1 


95017_CAL 27_Squamous 
cell carcinoma of 
ton pne sscDNA 


24.5 


93261JBD Crohns 


1.0 






73501 0_Colon_normal 


4.1 






73 50 1 9_Lung_none 


8.9 






64028-l_Thymus_none 


10.5 






64030-l_Kidney_none 


3.6 



Panel J. 3D description: The gene MOL9b is expressed in a number of tissues, including the 
central nervous system, lung, mammary gland and kidney. Moreover, its expression seems to be 
enhanced in tumor cell lines relative to normal tissue in most cases with a good therapeutic 
5 window. 

Panel 2D description: Tissue distribution of the gene MOL9b in panel 2D confirms the results 
obtained in panel 1.3 D. There is enhanced expression of this gene (MOL9b) in tumor tissue 
relative to normal adjacent tissue, particularly in lung and kidney cancers, but also in cancers of 
colon, ovary, breast, gastric, bladder, liver and tliyroid. Some metastases, particularly hmg 

1 0 metastases and those from melanoma express this gene MOL9b at pai'ticularly high levels. 

Corroborative information about the expression of this molecule is available in the form of ESTs, 
mostly from endothelial cells, colon, ovarian tumors, pancreas and brain regions. Panel 3D for 
the gene MOL9b shows high level of expression in a variety of carcinomas, supporting results 
from panels L3D and 2D, and demonstrating utility for this protein as an antibody target. 

15 Therefore antibodies specific to this protein may be used as a therapeutic in the treatment of 
various types of cancer. 

Panel 4D Description: The gene MOL9b is upregulated in endothelium, and 
epithelium regardless of stimulus. There is up regulation of this molecule in an ionomycin 

20 treated B cell line and it is highly expressed in mitogen (PWM) treated B cells. Consistent 
with this finding, PBMCs treated with PWM also up regulate this molecule. Induction of 
this gene MOL9b is also seen in activated T cells. In PBMC the T cell specific mitogen 
PHA induces the expression of this transcript and in acute and chronically activated T 
cells the expression of this transcript is increased as compared to untreated or resting T 

25 cells. This transcript is also expressed in resting macrophages. 

Potential Role(s) of in Inflammation: The molecule MOL9b is induced by B and T 
lymphocytes and may potentiate inflammation by regulating lymphocyte trafficking, or 
activation, or increasing tissue destruction. This molecule may also serve as a marker for 
activated T or B cells and may also be involved in the differentiation of monocytes into 

30 macrophages (see reference). Macrophages also participate in inflammation by producing 
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multiple biologically active proteins like cytokines, activating other cells within the local 
microenvironment, and ingesting dead and dying cells. 

Impact of Therapeutic Targeting of MOL9b: . Small molecule or antibody therapies 
to the molecule encoded for by MOL9b may reduce or eliminate inflammation and tissue 
5 damage due to T or B cell activation or macrophages and the bioactive molecules 
produced by these cell types. These diseases would include asthma/allergy, colitis, 
Crohn's disease, lupus, and arthritis. Alternatively, protein therapeutics based on this 
molecule could serve as an adjuvant and help boost the effectiveness of vaccines or 
regulate immune status during organ transplant. MOL9b also serves as a marker for 
10 activated T and B cells and serve as a diagnostic tool for determining indirectly measuring 
the extent of inflammation due to autoimmune diseases which induce T or B cells 
activation such as asthma/allergy, colitis, Crohn's disease, lupus, and arthritis. Elevated 
expression of the gene MOL9b in macrophages may help in distinguishing resting 
macrophages from monocytes , dendritic cells. 

15 MOLlOa 

Expression of gene MOLlOa was assessed using the primer-probe set Agl 129, 
described in Table 35. Results of the RTQ-PCR runs are shown in Table 36. 

Table 35. Probe name: Agll29 

20 



Primers 


Sequences 


Tm 


Length 


Start 
Position 


SEQ 
ID 

NO: 


Forward 


5'- 

CTAGACCAGCAGCTGGATGAT- 
3' 


59.5 


21 


1518 


103 


Probe 


TET-5'- 

CTACAGACCAAGTTTGCTCGCC 
TCCT-3'-TAMRA 


68.7 


26 


1539 


104 


Reverse 


5'- 

CAATGCGGTAAGCAATCTTAAG 
-3' 


59 


22 


1587 


105 
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Table 36. Panels L3D and 4D 



PANEL 1.3D 




PANEL 4D 




Tissue Name 


Rel. Expr., 
% 

1.3dx4tm57 
71t agll29 
a2 


Tissue Name 


ReL Expr., 
% 

4Dtml984t 
_agll29 


Liver 

adenocarcinoma 


3.9 


93768 Secondary Thl anti-CD28/anti- 
CD3 


A A 

0.0 


Pancreas 


3.7 


93769 Secondary Th2 anti-CD28/anti- 
CD3 


9.0 


Pancreatic ca. 
CAP AN 2 


2.8 


93770 Secondary Trl anti-CD28/anti- 
CD3 


9.0 


Adrenal gland 


1.8 


93573 Secondary Thl resting day 4-6 
inIL-2 


0.0 


Thyroid 


3.2 


93572 Secondary Th2 resting day 4-6 
inIL-2 


0.0 


Salivary gland 


3.8 


93571 Secondary Trl resting day 4-6 in 
IL-2 


0.0 


Pituitary gland 


2.6 


93568_primary Thl anti-CD28/anti- 1 
CD3 


0.0 


Brain (fetal) 


21.9 


^Nrt r* ^ rs. • till . • » f-^v / . • 

93569_pnmary Th2 anti-CD28/anti- 
CD3 


0.0 


Brain (whole) 


14.6 


93570_primary Trl anti-CD28/anti- 
CD3 ~ 


8.9 


Brain (amygdala) 


13.0 


93565_pnmary Thl resting dy 4-6 in 
IL-2 


6.8 


Brain (cerebellum) 


1. 8 


93566_pnmary Tn2 restnig dy 4-6 in 
IL-2 ' 


1 A C 

14.6 


Brain (hippocampus) 


13.7 


93567_primary Trl resting dy 4-6 in IL- 
2 


a a 

0.0 


Brain (substantia 
nigra) 


21.4 


93351_CD45RA CD4 lympnocyte_anti- 
CD28/anti-CD3 


5.9 


Brain (thalamus) 


10.3 


93352 CD45RO CD4 lymphocyte anti- 
CD28/anti-CD3 


14.3 


Cerebral Cortex 


1 A C 

10.5 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


33.0 


Spinal cord 


8.1 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


4.2 


CNS ca. (glio/astro) 
U87-MG 


6.0 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.0 


CNSca. (glio/astro) 
U-118-MG 


0.0 


93354_CD4_none 


1.4 


CNS ca. (astro) 


3.5 


93252_Secondary Thl/Th2/Trl_anti- 


20.2 
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SW1783 




CD95 CH11 




CNS ca * fneuro* met 
) SK-N-AS 


0.0 


93103 LAK cells restine 


8.7 


CNS ca Castro) 
SF-539 


1.7 


93788 LAK cells 1L-2 


30.8 


CNS ca Castro") 
SNB-75 


0.0 


93787 LAK cells IL-2+IL-12 


15.6 


CNS ca Celio) 
SNB-19 


0 9 


93789 LAK cells IL-2+IFN gamma 


53.2 


CNS ca. felio) 
U251 


1.4 


93790 LAK cells IL-2+IL-18 


20.6 


CNS ca. (glio) 
SF-295 


0.0 


93104 LAK cells PMA/ionomycin and 
IL-18 


i 0.0 


Heart (fetal) 


0.0 


93578_NK Cells IL-2_resting 


5.9 


Heart 


3 3 


1 OQ lVf iYPfi T vmnhnrvfp 

✓ J 1 \J y ivllAvU Xy V XXXyJxX\J\-/ j Ws 

Reaction_Two Way MLR 


12 9 


Fetal Skeletal 


2 0 


1 10 Mixpd T.vrnTihorvtp 
Reaction Two Way MLR 


3 5 


Skeletal muffle 


2 3 


Q31 1 1 Mixed T/vmr>hncvte 

y J X X x 1V11A^/U X-/ jr XXXVJXXyJ \y V Ik* 

Reaction_Two Way MLR 


6 8 


Rnnp marrnw 

Xy\JXX\^ All (XI X\J W 


4 0 


93 119 Mononuclear Cells 

/j l iz> \y x\jxx\jxx \x\jx\-i\xx v^vvJiJ.^ 

(PBMCs)_resting 


17 ? 


Thvmus 

X XX j 1JUUO 


3 9 


93 113 Mononuclear Cells 

y y X X y iVlvilV/ilUvLvCU V'wllO 

(PBMCs)_PWM 


32 5 

y > y 


Spleen 


0.0 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


20.3 


Lymph node 


1.7 


93249_Ramos (B cell)_none 


22.2 


Colorectal 


1.4 


93250_Ramos (B cell)_ionomycin 


68.3 


Stomach 


0.0 


93349_B lymphocytes_PWM 


33.7 


Small intestine 


0.0 


93350_B lymphoytes_CD40L and IL-4 


9.4 


Colon ca 

\^/\y X\J XX 

SW480 


1 5 

x - y 


92665 EOL-1 (Eosinoohin dbcAMP 

y £*\J\J y AJwij X \X^J\J iDXXX\J VJXXXX J UUVniTil 

differentiated 


15 3 

x y *y 


Colon ca * CSW480 

\*s\JX\JXX \s(X, \iy V T t\J V/ 

met)SW620 


2 0 


93248 EOL-1 

(Eosinophil) dbcAMP/PMAionomycin 


0 0 


Colon ca 
HT29 


2.2 


93356 Dendritic Cells none 

y y y y \j xy viiuiiiiv vvAio xx\jxx\* 


0.0 


Colon ca 
HCT-116 


3.7 


93355 Dendritic Cells LPSlOOns/ml 

y y y y y axvijluii liv v^viiu xyx. u a v/ vy iigi nil 


6.7 


Colon ca 
CaCo-2 


0.6 


93775 Dendritic Cells anti-CD40 


0.0 


83219 CC Well to 
Mod Diff(OD03866) 


5.2 


93774 Monocytes resting 


20.6 


Colon ca. 
HCC-2998 


5.1 


93776_Monocytes_LPS 50 ng/ml 


15.8 
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Gastric ca.* (liver 
met)NCI-N87 


10.0 


93581_Macrophages_resting 


15.9 


Bladder 


4.6 


93582_Macrophages_LPS lOOng/ml 


64.2 


Trachea 


30.4 


93098_HUVEC (Endothelial)_none 


3.0 


Kidney 


; 3.3 


93099_HUVEC (Endothelial)_starved 


0.0 


Kidney (fetal) 


7.3 


93 1 00_HUVEC (Endothelial)_IL-l b 


3.5 


Renal ca 
786-0 


0.0 


93779 HTJVEC (Endothelial") IFN 
gamma 


6.7 


Renal ca 
A498 


0.0 


93102 HUVEC (Endothelials TNF 
alpha + IFN gamma 


0.0 


Renal ca 

IvWlUl V> CI. 

RXF393 


4.4 


93101 HUVEC (Endothelial) TNF 
alpha +IL4 


8.1 


Renal ca 

AV^XXCAX V^Cl. 

ACHN 


0 0 


93781 HUVEC (Endothelial - ) IL-11 

J / \J X A A * — 1 V 1— ' t JwAAVAwLAAwAXCU J XX— i A A 


o.o 


Renal ca. 
UO-31 


0.0 


93583_Lung Microvascular Endothelial 
evils none 

VxV'XXO XX\JXX\s 


24.0 


Renal ca. 
TK-10 

A XV i V/ 


5.9 


93584JLung Microvascular Endothelial 
Cells TNFa (4 ng/mD and ILlb fl 

V_»\^11«J 1 1 >i C4 ^ I lJ.gr 1111 J CU1U AA_> A W ^ J. 

ng/ml) 


17.8 


Liver 


3.4 


92662JVlicrovascular Dermal 
endothelium none 

wXAvlVS LXXwAX LAI 11 AA\_/110 


5.2 


Liver (fetal) 


0.0 


92663_Microsvasular Dermal 
endothelium TNFa (A ncr/mli and ILlb 

S^AAvl. \J UAwAl IAA1X 11X1 CI I i lig/ 1111 f Ullvl llvl U 

(1 ng/ml) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


93773 Bronchial epithelium TNFa (4 
ng/ml) and ILlb (1 ng/ml) ** 


79.6 


Lung 


30.2 


93347_Small Airway Epithelium_none 


0.0 


Limp ffptaH 


100 0 

X \J\J • v 


93348 Small Airwav Enithelium TNFa 

y —/ i \J VJAAXCAXX AJULA VYCAY Aj VJ 1 LliLv 11 IU11 11 li ** 

(4 ng/ml) and ILlb (1 ng/ml) 


53.6 


Lunff ca fsm all cell i 
LX-1 


1 9 

X • ✓ 


9^668 Coronerv Arterv SMC restine 


0.0 


Lunff ca (small celH 
NCI-H69 


9 8 


92669 Coronerv ArterY SMC TNFa ( 4 
ng/ml) and ILlb (1 ng/ml) 


0.0 


Lung ca fs cell var ^ 
SHP-77 


9 5 


93107 astroevtes restine 


0.0 


Liinj? ca flarpe 
cell)NCI-H460 


0 0 


93108 astroevtes TNFa (4 ne/mD and 
ILlb (T ng/ml) 


19.6 


Lunfr ca fnon-sm 
cell) A549 


i 5 


92666 KU-8P (Basophil") restine 


0.0 


Limff ca fnon-s cell ■ 

AJMJAJp wUi ^AAV/AX O.C/^/11 1 

NCI-H23 


1 8 


92667 KU-812 
(Basophil)_PMA/ionoycin 


15.1 


Lung ca (non-s.cell) 
HOP-62 


0.8 


93579 CCD 1106 (Keratinocytes)_none 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


8.7 


93580_CCD1106 

(Keratinocytes)_TNFa and IFNg ** 


4.7 
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Lung ca. (squam.) 
SW 900 


1 0 
1 .0 


yj /yi_Liver uirrnosis 


H/.O 


Lung ca. (squam.) 
NCI-H596 


6.7 


93792_Lupus Kidney 


25.0 


Mammary gland . 


8.0 


93577_NCI-H292 


17.0 


oreast ca. {pi. 
effusion) MCF-7 


a ft 
u.u 


017^8 "MPT UIQI TT A 


A 8 


Breast .ca.* (pi.ei) 
MDA-MB-231 


A A 


OIK A XTPT XJOOO TT Q 

y 5 JoUJN Ul-riZyZ_lL-y 


iz.y 


creasi ca. (pi. 
effusion) T47D 


a a 
u.u 




A A 

u.u 


Breast ca. 
BT-549 


a a 
U.U 


yjj j /_JNLi-rizyz_iriN gamma 


A A 


Breast ca. 
MDA-N 


0.0 


93777_HPAEC_- 


0.0 


Ovary 


2.3 


93778 JTOAECJL-1 beta/TNA alpha 


6.9 


Ovarian ca. 

UVCAK-i 


0.0 


93254_Normal Human Lung 
Fibroblast none 


0.0 


Ovarian ca. 
UVCAK-4 


1.2 


93253 JNformal Human Lung 
rioroDlast_iNra (4 ng/mij and LL-lb (1 
ng/ml) 


6.2 


Ovarian ca. 
OVCAR-5 


I.I 


yjzj /_JNormai rluman JLung 
Fibroblast IL-4 


o.y 


Ovarian ca. 
OVCAR-8 


a a 
U.U 


yjzjo_JNormal rluman JLung 
Fibroblast IL-9 


A A 
U.U 


Ovarian ca. 
IGROV-1 


a a 
U.U 


yjzj j_iNormai Human Lung 
Fibroblast IL-13 


A A 
U.U 


Ovarian ca.* (ascites) 
SK-OV-3 


U.U 


mOCO \Tnmvtnl T T - — T -, ~ 

yjZjo_lNormai rluman J^ung 
Fibroblast_IFN gamma 


A A 
U.U 


Uterus 


1 o 


y i l Uo_L>ermai r l Dro blasts 
CCD1070_resting 


iz.y 


Plancenta 


A A 
U.U 


93361_Dermal Fibroblasts 
CCD1 070 JTNF alpha 4 ng/ml 


08 ^ 
Zo.3 


Prostate 


4.y 


yjiUj Dermal Fibroblasts 
CCD1 070 JJL-1 beta 1 ng/ml 


A A 
U.U 


Prostate ca.* (bone 
met)PC-3 


4.4 


93772_dermal fibroblastJFN gamma 


9.8 


Testis 


57.0 


93771_dermal fibroblast_IL-4 


2.6 


Melanoma 
Hs688(A).T 


A A 
U.U 


yjzjy_i±>u uontis i 


88 ^ 
oo.J 


Melanoma {met; 
Hs688(B).T 


A A 
U.U 


yjZoU_lr5U Colitis Z 


a n 

U.U 


iVlClallUIIIa 

UACC-62 


0 ft 


039 61 TRD Proline 


ft 0 


Melanoma 
M14 


0.0 


73501 0j:olonnormal 


20.2 
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Melanoma 
LOX IMVI 


J.O 


/ J ju I y_Lung_none 


Z.y.1 


Melanoma* (met) 
SK-MEL-5 


3.3 


64028- 1 _Thymus_none 


100.0 


Adipose 


3.2 


64030-l_Kidney_none 


10.0 



The gene MOLlOa shows high levels in the testis and in fetal lung in panel 1.3D. 
This indicates that this gene may be used for regeneration therapy in the lung and may also 
play a role in male fertility. The profile in panel 4D shows high expression in thymus with 
5 low to undetectable expression in other tissues and cell lines (Ct values >35). Therefore 
this gene may be involved in T-cell development and may be a marker for immature T 
cells. 

EXAMPLE 2: SNP ANALYSIS OF MOL6A 

10 Variant sequences are included in this application. A variant sequence can include 

a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as 
a "cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. 
A SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a 

15 transition or a transversion. A SNP can also arise from a deletion of a nucleotide or an 

insertion of a nucleotide, relative to a reference allele. In this case, the polymorphic site is 
a site at which one allele bears a gap with respect to a particular nucleotide in another 
allele. SNPs occurring within genes may result in an alteration of the amino acid encoded 
by the gene at the position of the SNP. Intragenic SNPs may also be silent, however, in the 

20 case that a codon including a SNP encodes the same amino acid as a result of the 

redundancy of the genetic code. SNPs occurring outside the region of a gene, or in an 
intron within a gene, do not result in changes in any amino acid sequence of a protein but 
may result in altered regulation of the expression pattern for example, alteration in 
temporal expression, physiological response regulation, cell type expression regulation, 

25 intensity of expression, stability of transcribed message. 

Method of novel SNP Identification: SNPs are identified by analyzing sequence 
assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation 
in assemblies with the following criteria: SNPs are not analyzed within 1 0 base pairs on 
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both ends of an alignment; Window size (number of bases in a view) is 10; The allowed 
number of mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 
23; Minimum number of changes to score an SNP is 2/assembly position. SNPTool 
analyzes the assembly and displays SNP positions, associated individual variant sequences 
5 in the assembly, the depth of the assembly at that given position, the putative assembly 
allele frequency, and the SNP sequence variation. Sequence traces are then selected and 
brought into view for manual validation. The consensus assembly sequence is imported 
into CuraTools along with variant sequence changes to identify potential amino acid 
changes resulting from the SNP sequence variation. Comprehensive SNP data analysis is 
10 then exported into the SNPCalling database. 

Method of novel SNP Confirmation: SNPs are confirmed employing a validated 
method know as Pyrosequencing (See Alderborn et al. Determination of Single 
Nucleotide Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). 
Genome Research. 10, Issue 8, August. 1249-1265). In brief, Pyrosequencing is a real 

15 time primer extension process of genotyping. This protocol takes double-stranded, 

biotinylated PCR products from genomic DNA samples and binds them to streptavidin 
beads. These beads are then denatured producing single stranded bound DNA. SNPs are 
characterized utilizing a technique based on an indirect bioluminometric assay of 
pyrophosphate (PPj) that is released from each dNTP upon DNA chain elongation. 

20 Following Klenow polymerase-mediated base incorporation, PPj is released and used as a 
substrate, together with adenosine 5'-phosphosulfate (APS), for ATP sulfurylase, which 
results in the formation of ATP. Subsequently, the ATP accomplishes the conversion of 
luciferin to its oxi-derivative by the action of luciferase. The ensuing light output becomes 
proportional to the number of added bases, up to about four bases. To allow processivity of 

25 the method dNTP excess is degraded by apyrase, which is also present in the starting 

reaction mixture, so that only dNTPs are added to the template during the sequencing. The 
process has been fully automated and adapted to a 96-well format, which allows rapid 
screening of large SNP panels. 

The DNA and protein sequences for the novel single nucleotide polymorphic 
30 variants of the Trypsin -like gene of MOL6a (GM87760758_A) are reported in Table 37. 
Variants are reported individually but any combination of all or a select subset of variants 
are also included. In Table 37, the positions of the variant bases and the variant amino acid 
residues are underlined. 



WO 02/102321 



PCT/US02/19522 



Table 37. 



A, Variant 13373750 of MOL6a nucleotide sequence (SEQ ID NO. 11). 

C to A at position 360. 

B. Nucleotide sequence of variant at position 360. 

lTACCATGAAATATGTCTTCTATTTGGGTGTCCTC^ 
81CTGCTCCCTATTTGGTGTACCTCAAGTCTCACTTC^ 
1 6 1 CCAGCTCACTG CTATTTACCAAAT<nXaAAAGTGATGCTGGGAAATTTCAAGAGCAGAGTCAGAGACGGTACTG AACAGAC 
241AATTAACCCCATTCAGATCGTCCGCTACTGGAACTACAGTCATAGC^ 

3 2 lCTAAGCCTGCCATGCTCAATCCCAAAGTCCAGCCCCTTACCCTCGCCACCACCAATGTCAGGCC^ 

40aCTCTCAGGTTTGGaCTGGAGCCAAGAAAACAGTGGCCGACACCCTGACTTGCGGCAGAACCTGGAGGCCCCCGTGATGTC 

4 8 ITGATCGAGAATGCCAAAAAAACAGAACAAGGAAAAAGCCACAGGAATTCCTT^ 

5 6 lCGAATTTTTGGGGAGGTGGCCGTTGCTACTGTCATCTGCAAAGACAAGCTCCAGGGAATCGAGGTGGGGCACTTCATGGG 
641AGGGGACGTCGGCATCTAC^CCAATGTTTACAAATATGTATCCTGGATTGAGAACACTGCTAAGGACAAGTGAGACCCTA 
721A (SEQ ID NO. 106} 



C. Protein Sequence of variant at position 119. 

lMKWFYLGVLAGTFFFADSSVQKEDPAPYLV^ 
I 

8INPIQIVRYWNYSHSAPQDDLMLIKI1AXPAMLNPKVQPLTLATTNVRPGTVCL 
SD 

1 6 1RECQKNRTRKKPQEFLMCEI CES IQPNFWGGGRCYCHLQRQAPGNRGGALHGRGRRHLHQCLQI CI LD (SEQ ID 
NO .107) 

D. Effect of variant on amino acid residue 

Pro to Thr 

Example 3.: Method of Cloning of a MOL21 (CG54656-05) nucleic acid . 

The sequence of MOL21 (Acc. No. CG54656-05) was derived by laboratory 
cloning of cDNA fragments, by in silico prediction of the sequence. cDNA fragments 
covering either the full length of the DNA sequence, or part of the sequence, or both, were 
cloned. In silico prediction was based on sequences available in Curagen's proprietary 
sequence databases or in the public human sequence databases, and provided either the 
full length DNA sequence, or some portion thereof. 

The laboratory cloning was performed using one or more of the methods 
summarized below: 

SeqCalling™ Technology: cDNA was derived from various human samples 
representing multiple tissue types, normal and diseased states, physiological states, and 
developmental states from different donors. Samples were obtained as whole tissue, 
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primary cells or tissue cultured primary cells or cell lines. Cells and cell lines may have 
been treated with biological or chemical agents that regulate gene expression, for example, 
growth factors, chemokines or steroids. The cDNA thus derived was then sequenced using 
CuraGen's proprietary SeqCalling technology. Sequence traces were evaluated manually 
5 and edited for corrections if appropriate. cDNA sequences from all samples were 

assembled together, sometimes including public human sequences, using bioinformatic 
programs to produce a consensus sequence for each assembly. Each assembly is included 
in CuraGen Corporation's database. Sequences were included as components for assembly 
when the extent of identity with another component was at least 95% over 50 bp. Each 
1 0 assembly represents a gene or portion thereof and includes information on variants, such 
as splice forms single nucleotide polymorphisms (SNPs), insertions, deletions and other 
sequence variations. 

Exon Linking: The cDNA coding for the CG54656-05 sequence was cloned by the 
polymerase chain reaction (PCR) using the primers: 

15 : CAGCTCGCTGTCTTGGTGGTC (SEQ ID NO.: 247) and 

TCACAGGATGATGACACAAGCTCC (SEQ ID NO.: 248). 

Primers were designed based on in silico predictions of the full length or some 
portion (one or more exons) of the cDNA/protein sequence of the invention. These 
primers were used to amplify a cDNA from a pool containing expressed human sequences 
20 derived from the following tissues: adrenal gland, bone marrow, brain - amygdala, brain - 
cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, 
fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary 
gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small 
intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and uterus. 

25 Multiple clones were sequenced and these fragments were assembled together, 

sometimes including public human sequences, using bioinformatic programs to produce a 
consensus sequence for each assembly. Each assembly is included in CuraGen 
Corporation's database. Sequences were included as components for assembly when the 
extent of identity with another component was at least 95% over 50 bp. Each assembly 

30 represents a gene or portion thereof and includes information on variants, such as splice 
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forms single nucleotide polymorphisms (SNPs), insertions, deletions and other sequence 
variations. 

Physical clone: The PCR product derived by exon linking, covering the entire open 
reading frame, was cloned into the pCR2.1 vector from Invitrogen to provide clone 
5 GM38019075_A.698002.B7. 

Example 4 Expression profiling of MOL13 (CG53063-01 or 941 15520 EXTV 
Panel 1.3 (Table 38A): The profile was generated from a panel of 37 normal 
human tissues and 59 human cancer cell lines using specific gene probe and primer sets 
(Ag809). This gene is highly expressed in normal fetal heart and adult spleen and to a 
10 lesser extent in normal testes, prostate, ovary, mammary gland, trachea stomach, 
colorectal tissue, brain, pituitary gland and salivary gland. 

Panel 4D (Tables 39A and 54A): The profile was generated from a panel of 
several human cell lines that were either untreated or treated with a wide variety factors 
which modulate the immune response. This panel shows that the normal colon expresses 
15 high levels of this transcript whereas three different inflammatory bowel disease tissues 
did not. 

Panels 1.2 (Table 50A), 1.3 (Table 51 A): The profiles were generated from panels 

of normal human tissues and human cancer cell lines using specific gene probe and primer 

sets (Ag809). This gene is highly expressed in normal fetal heart and adult spleen and to a 

20 lesser extent in normal testes, prostate, ovary, mammary gland, trachea stomach, 

colorectal tissue, brain, pituitary gland and salivary gland. 

Panels 2D (Table 52 A) and 3 (Table 53 A): The profiles were generated from 2 
control wells and 94 test samples composed of RNA or cDNA isolated from malignant 
human tissue and/or malignant tissues with "matched margins" obtained from 
25 noncancerous tissue just adjacent to the tumor, procured by surgeons working in close 
cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRI). 
Probe Name: Ag809 

Forward 5'-ATGTGATCTTTGGCTGTGAAGT-3 ! (SEQ ID NO.: 249) 
30 Probe FAM-5 '-CTACCCC ATGGCCTCC ATCGAGT-3 -TAMRA (SEQ ID NO.: 

250) 

Reverse 5-GGATGTCCAAGCCATCCTT-3' (SEQ ID NO.: 251) 
Table 38A. 

panel 1 .3 ag809 1 .3Dtm33 1 3f_ag809 
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Adipose 


1.14 


Adrenal gland 


0.45 


Bladder 


0.72 


Bone marrow 


0.7 


Brain (amygdala) 


0.46 


Brain (cerebellum) 


0 


Brain (fetal) 


0 


Brain (hippocampus) 


2.52 


Cerebral Cortex 


0.44 


Brain (substantia nigra) 


0.16 


Brain (thalamus) 


0.58 


Brain (whole) 


0.58 


Colorectal 


2.3 


Heart (fetal) 


8.48 


Liver adenocarcinoma 


15.39 


Heart 


2.68 


Kidney 


0.34 


Kidney (fetal) 


0.36 


Liver 


0.16 


Liver (fetal) 


0.21 


Lung 


0.75 


Lung (fetal) 


1.73 


Lymph node 


0.64 


Mammary gland 


1.92 


Fetal Skeletal 


28.32 


Ovary 


2.34 


Pancreas 


0.41 


Pituitary gland 


1.69 


Plancenta 


0.9 


Prostate 


3.04 


Salivary gland 


238 


Skeletal muscle 


0.63 


Small intestine 


0.88 


Spinal cord 


0.51 


Spleen 


11.91 


Stomach 


5.48 


Testis 


2.82 


Thymus 


0.81 


Thyroid 


125 


Trachea 


4.54 


Uterus 


133 


Breast ca.* (pi. effusion) MCF-7 


1.09 


Breast ca.* (pl.ef) MDA-MB-231 


4.12 


Breast ca. BT-549 


1.48 


Breast ca.* (pi. effusion) T47D 


12.76 


Breast ca. MDA-N 


3.61 


Ovarian ca. OVCAR-3 


0.68 


Ovarian ca.* (ascites) SK-OV-3 


0.08 


Ovarian ca. OVCAR-4 


0.78 


Ovarian ca. OVCAR-5 


1.76 


Ovarian ca. IGROV-1 


1.9 


Ovarian ca OVCAR-8 


2.45 


CNS ca. (glio/astro) U87-MG 


234 
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CNS ca (astro) SW1783 


126 


CNSca (glio/astro) U-118-MG 


1934 


CNS ca.* (neuro; met ) SK-N-AS 


10.08 


CNS ca (astro) SF-539 


2.43 


CNS ca (astro) SNB-75 


23 


CNSca.(glio) SNB-19 


0 


CNSca(glio) U251 


0.17 


CNS ca (glio) SF-295 


2.43 


Colon ca. SW480 


9.02 


Colon ca* (SW480 met)SW620 


3.67 


Colon ca HT29 


1.02 


Colon ca HCT-116 


0.97 


Colon ca CaCo-2 


9.54 


Gastric ca * (liver met) NCI-N87 


2.03 


83219 CC Well to Mod Diff (OD03866) 


0.58 


Colon ca HCC-2998 


537 


Renal ca 786-0 


135 


Renal ca. A498 


132 


Renal ca RXF393 


0.9 


Renal ca ACHN 


1.9 


Renal ca UO-31 


0.25 


Renal ca. TK-10 


0.1 1 


Liver ca (hepatoblast) HepG2 


10.44 


Lung ca. (small cell) LX-1 


6.65 


Lung ca. (small cell) NCI-H69 


0.57 


Lung ca. (s.ceil var.) SHP-77 


2.52 


Lung ca. (non-sm. cell) A549 


0.67 


Lung ca (squam.) S W 900 


0.91 


Lung ca. (squam.) NCI-H596 


0.13 


Lung ca (non-s.cell) NCI-H23- 


6.65 


Lung ca (large ceII)NCI-H460 


132 


Lung ca (non-s.cell) HOP-62 


2.03 


Lung ca. (non-s.cl) NCI-H522 


9.21 


Pancreatic ca. CAPAN 2 


0.9 


Prostate ca* (bone met)PC-3 


' 6.93 


Melanoma Hs688(A).T 


2.61 


Melanoma* (met) Hs688(B).T 


13.77 


Melanoma UACC-62 


033 


Melanoma M14 


1.83 


Melanoma LOX IMVI 


0.46 


Melanoma* (met) SK-MEL-5 


0.65 


genomic DNA control 


100 


Chemistry Control 


96.59 


laoie iVA. 




panel 4D ag809 


4Dtm3315f_ag809 


93768_Secondary Thl jmti-CD28/anti-CD3 


2.01 


93769_Secondary Th2_anti-CD28/anti-CD3 


1.5 


93770_Secondary Trl_anti-CD28/anti-CD3 


2.45 


93573_Secondary Thl_resting day 4-6 in 1L-2 


0.99 


93572_Secondary Th2_resting day 4-6 in IL-2 


2.96 


93571_Secondary Trl_resting day 4-6 in IL-2 


1.69 
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93568 _j?rimaryThl_anti-CD28/anti-CD3 


0.41 


93569_primary Th2_anti-CD28/anti-CD3 


1.47 


93570_primary Trl_anti-CD28/anti-CD3 


1.96 


93565 primary Thl_resting dy 4-6 in IL-2 


537 


93566_primary Th2_resting dy 4-6 in IL-2 


3.12 


93567_primary Trl _resting dy 4-6 in IL-2 


0 


93351 CD45RA CD4 IvmDhocvte anti-CD28/anti-CD3 


1 1.19 


93352_CD45RO CD4 lymphocyte_anti-CD28/anti-CD3 


1.15 


9325I_CD8 Lymphocytes_anti-CD28/anti-CD3 


0.91 


93353 chronic CD8 Lymphocytes 2ry resting dy 4-6 in 


0 


IL-2 




93574 chronic CD8 Lymphocytes 2ry activated 


u.co 


CD3/CD28 




93354_CD4_none 


1.08 


93252_Secondary Thl/Th2/Trl_anti-CD95 CHI 1 


0 


93103JLAK celts_resting 


0.49 


93788_LAK cells JL-2 


0 


93787J-AK cetlsJL-2+IL-12 


0.69 


93789_LAK cellsJL-2+IFN gamma 


1.05 


93790.LAK cel!sJL-2+ IL-18 


0.29 


93104 J-AKceIls__PMA/ionomycin and IL-18 


0 


93578_NK Cells IL-2_resting 


134 


93I09_Mixed Lymphocyte ReactionJTwo Way MLR 


0.54 


931 lOJvtixed Lymphocyte ReactionJTwo Way MLR 


0.47 


931 1 l_Mixed Lymphocyte ReactionJTwo Way MLR 


2.65 


93 1 1 2_Mononuclear Cells (PBMCs)_resting 


0 


931 ^Mononuclear Cells (PBMCs)J>WM 


1.32 


931 14_Mononuclear Cells (PBMCs)_PHA-L 


1.02 


93249_Ramos (B cell)_none 


L21 


93250_Ramos (B cell)jonomycin 


2.26 


93349_B Iymphocytes_PWM 


4.27 


93350JB lymphoytes_CD40L and IL-4 


136 


92665_EOL-l (Eosinophil)_dbcAMP differentiated 


7.23 


93248_EOL- 1 (EosinophilLdbcAMP/PMAionomycin 


3.02 


93356_Dendritic Cellsjione 


1.48 


93355_Dendritic Ce11s_LPS 100 ng/ml 


0.69 


93775 J)endritic Cel ls_anti-CD40 


0.5 


93774_Monocytes_resting 


0.52 


93776_Monocytes_LPS 50 ng/ml 


0 


9358 l_Macrophages_resting 


1.29 


93582_MacrophagesJLPS 100 ng/ml 


1.75 


93098 J1UVEC (Endothelial)_none 


2.29 


93099_HUVEC (Endotiie!ial)_starved 


9.02 


93100 J1UVEC (Endotheiial)_IL-lb 


1.16 


93779_HUVEC (Endothelial)_IFN gamma 


1.41 


93102_HUVEC (Endothelial) JTNF alpha + IFN gamma 


0.83 


93 101_HUVEC (Endothelial)JTNF alpha + IL4 


1.12 


93781_HUVhC (Endotnehal)_IL-l 1 


3 


93583_Lung Microvascular Endothelial Cells_none 


0.77 


93584JLung Microvascular Endothelial CellsJTNFa (4 


0.53 


ng/ml) andILIb(I ng/mf) 




92662 Jviicrovascular Dermal endotheliumjione 


L14 


92663_Microsvasular Dermal endotheliumJTNFa (4 


1.03 


ng/ml) and ILlb(l ng/mJ) 




93773_Bronchial epithelium TNFa (4 ng/ml) and ILlb (1 


0 



ng/ml) 
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93347_Small Airway Epitheliunwione 039 

93348_Small Airway Epithe)ium_TNFa (4 ng/ml) and 0.53 
ILlb(l ng/ml) 

92668_Coroncry Artery SMCresting 5.75 

92669 Coronery Artery SMC_TNFa (4 ng/ml) and IL1 b 2.32 
(1 ng/ml) 

93 1 07_astrocytes_resting 2.74 

93108_astrocytes_TNFa(4 ng/ml) and ILlb(l ng/ml) 0 

92666_KU-8 12 (Basophil)_resting 6.79 

92667_KU-8 12 (Basophil)_PMA/ionoycin 8.42 

93579_CCD1 106 (Keratinocytes)_none 1 .58 

93580_CCD1 106 (KeratinocytesLTNFa and IFNg ** 1.44 

93791 JLiver Cirrhosis 4.18 

93792_Lupus Kidney 1.85 

93577_NCI-H292 39.5 

93358_NCl-H292JL-4 38.96 

93360JMCI-H292JL-9 65.52 

93359_NCI-H292JL-13 37. 1 1 

93357JMCI-H292 JFN gamma 3 1 .86 

93777_HPAEC_- 0.48 

93778J1PAECJL-1 beta/TNA alpha 1 .23 

93254__Normal Human Lung Fibroblast_none 42.34 

93253 JMormal Human Lung Fibroblast_TNFa (4 ng/ml) 1 7.8 

andIL-lb(l ng/ml) 

93257_Normal Human Lung Fibroblast JL-4 1 00 

93256_Normal Human Lung Fibroblast JL-9 72.7 

93255 JMormal Human Lung FibroblastJL-13 60.7 1 

93258 Jformal Human Lung FibroblastJFN gamma 8 1.79 

93 106JDermal Fibroblasts CCD1070_resting 76.84 

93361_Dermal Fibroblasts CCDi070_TOF alpha 4 ng/ml 30.15 

93105_Dermal Fibroblasts CCD1070JL-1 beta 1 ng/ml 38. 16 

93772_dermal fibroblast JFN gamma 34.15 

9377LdermalfibroblastJL-4 80.66 
93259JBD Colitis 1** 0 
93260JBD Colitis 2 0.29 
93261JBDCrohns 1.41 
735010_Colon_normal 35.6 

7350l9_Lung_none 11.03 
64028-l_Thymus_none 5.75 
64030- l_Kidney_none 9.67 



Table 50A. 



Rel. Expr., % Rel. Expr., % 
Tissue Name 1 .2tm955f_ag809 1 .2tml 1 28fag809 



Endothelial cells 


- 0 


0 


Endothelial cells (treated) 


15.1 


34.6 


Pancreas 


7.4 


0.2 


Pancreatic ca. CAP AN 2 


1.9 


4.1 


Adrenal Gland (new lot*) 


3.1 


6.7 


Thyroid 


6.7 


1 


SaJavary gland 


40.3 


63.3 


Pituitary gland 


16.4 


14.1 


Brain (fetal) 


0.7 


0 
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Brain (who)e) 


2.1 


3.4 


Brain (amygdala) 


1 


1.6 


Brain (cerebellum) 


0.3 


0.7 


Brain (hippocampus) 


2.7 


6.5 


Brain (thalamus) 


1.1 


0.8 


Cerebral Cortex 


3.4 


8.8 


Spinal cord 


0.7 


0.7 


CNS ca. (glio/astro) U87-MG 


11.4 


8.2 


CNSca. (glio/astro) U-118-MG 


21.2 


24.1 


CNS ca. (astro) SW1783 


1.6 


1.7 


CNS ca.* (neuro; met ) SK-N-AS 


65.1 


46.7 


CNS ca. (astro) SF-539 


5.6 


9.2 


CNS ca. (astro) SNB-75 


0.5 


0 


CNSca.(glio) SNB-19 


2.4 


2.9 


CNSca.(glio) U25I 


1.1 


0.9 


CNS ca. (glio) SF-295 


2.7 


0.5 


Heart 


39.2 


77.4 


Skeletal Muscle (new lot*) 


52.1 


36.3 


Bone marrow 


0 


1.2 


Thymus 


0.3 


0 


Spleen 


19.5 


21.9 


Lymph node 


0.3 


6.9 


Colorectal 


0 


1.1 


Stomach 


18.9 


27.7 


Small intestine 


3.1 


8.4 


Colon ca. SW480 


5.2 


8.3 


Colon ca.* (SW480 met)SW620 


19.2 


20.4 


Colon ca. HT29 


4.1 


2.5 


Colon ca, HCT-116 


2 


1.4 


Colon ca. CaCo-2 


35.1 


24.5 


83219 CC Well to Mod Diff (OD03866) 


0.6 


3.8 


Colon ca. HCC-2998 


36.9 


54 


Gastric ca.* (liver met) NCI-N87 


11.9 


.14.9 


Bladder 


7 


13.8 


Trachea 


6 


9.3 


Kidney 


2.7 


6 


Kidney (fetal) 


6.5 


28.5 


Renal ca. 786-0 


5 


6.7 


Renal ca. A498 . 


7.7 


12 


Renal ca. RXF 393 


0.7 


0.7 


Renal ca. ACHN 


5.1 


7.2 


Renal ca. UO-31 


0 


0 


Renal ca TK-10 


0.1 


0 


Liver 


1.1 


1.3 


Liver (fetal) 


0.8 


1.7 


Liver ca. (hepatoblast) HepG2 


16.2 


49 


Lung 


0.5 


1.6 


Lung (fetal) 


3.1 


1.9 


Lung ca. (small cell) LX-1 


44.4 


33.4 


Lung ca. (small cell) NC1-H69 


1.8 


0.3 


Lung ca. (s.cell var.) SHP-77 


4.3 


4.3 
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Lung ca. (large cell)NCI-H460 13.1 45.7 

Lung ca. (non-sm. cell) A549 9.4 1 5.6 

Lung ca. (non-s.ceil) NCI-H23 11 1 2.9 

Lungca(non-sxell) HOP-62 6.2 2.7 

Lung ca. (non-s.cl) NCI-H522 8 1 .2 62.4 

Lung ca. (squam.) SW 900 6.6 13.8 

Lung ca. (squam.) NCI-H596 2 0. 1 

Mammary gland 5.3 4.6 

Breast ca.* (pi. effusion) MCF-7 4.2 6.4 

Breast ca.* (pl.ef) MDA-MB-23 1 2 6 

Breast ca.* (pi. effusion) T47D 100 100 

Breast ca. BT-549 3 5.7 

Breast ca. MDA-N 17.4 20.4 

Ovary . 2.1 3.8 

Ovarian ca. OVCAR-3 8.4 4.3 

Ovarian ca. OVCAR-4 2.3 3.1 

Ovarian ca. OVCAR-5 8.9 7 

Ovarian ca. OVCAR-8 4.9 13.1 

Ovarian ca. IGROV-1 7 7.7 

Ovarian ca. * (ascites) SK-0 V-3 0 0 

Uterus 3.8 8.7 

Plancenta 1.9 3.2 

Prostate 13.4 33 

Prostate ca.* (bone met)PC-3 42.9 76.3 

Testis 8.1 9.4 

Melanoma Hs688(A).T 5.3 6 

Melanoma* (met) Hs688(B).T 3.5 3.4 

Melanoma CJACC-62 2.9 3.7 

Melanoma M14 11.5 21.9 

Melanoma LOX IMV1 2.6 1.8 

Melanoma* (met) SK-MEL-5 1.7 . * 3.2 

Adipose 3.2 r 52.1 

Table 51 A; 

Rel. Expr., % 

Tissue Name 1 .3Dtm33 13f_ag809 

Liver adenocarcinoma 54.3 

Pancreas 1.4 

Pancreatic ca. CAPAN 2 3.2 

Adrenal gland 1.6 

Thyroid 4.4 

Salivary gland 8.4 

Pituitary gland 6 

Brain (fetal) ' " 0 

Brain (whole) 2 

Brain (amygdala) 1 .6 

Brain (cerebellum) 0 

Brain (hippocampus) 8.9 

Brain (substantia nigra) 0.6 

Brain (thalamus) 2 

Cerebral Cortex 1 .6 
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Spina! cord 




1.8 


CNS ca (glio/astro) 


U87-MG 


8.2 


CNSca (glio/astro) 


U-118-MG 


68.3 


CNS ca. (astro) 


SW1783 


4.4 


CNS ca* (neuro; met ) SK-N-AS 


35.6 


CNS ca. (astro) 


SF-539 


8.6 


CNS ca (astro) 


SNB-75 


8.1 


CNS ca (giio) 


SNB-19 


0 


CNS ca (glio) 


U251 


0.6 


CNS ca (glio) 


SF-295 


8.6 


Heart (fetal) 




29.9 


Heart 




9.5 


Fetal Skeletal 




100 


Skeletal muscle 




2.2 


Bone marrow 




2.5 


Thymus 




2.9 


Spleen 




42 


Lymph node 




2.3 


Colorectal 




8.1 


Stomach 




19.3 


Small intestine 




3.1 


Colon ca. 


SW480 


31.9 


Colon ca* (SW480 met)SW620 


12.9 


Colon ca. 


HT29 


3.6 


Colon ca 


HCT-116 


3.4 


Colon ca. 


CaCo-2 


33.7 


83219 CC Well to Mod Diff (OD03866) 


2 


Colon ca HCC-2998 


18.9 


Gastric ca* (liver met) NCI-N87 


7.2 


Bladder 




2.5 


Trachea 




16 


Kidney 




1.2 


Kidney (fetal) 




1.3 


Renal ca. 


786-0 


4.8 


Renal ca 


A498 


4.7 


Renal ca. 


RXF393 


3.2 


Renal ca 


ACHN 


6.7 


Renal ca 


UO-31 


0.9 


Renal ca 


TK-10 


0.4 


Liver 




0.6 


Liver (fetal) 




0.7 


Liver ca (hepatoblast) HepG2 


36.9 


Lung 




2.7 


Lung (fetal) 




6.1 


Lung ca (small cell) 


LX-1 


23.5 


Lung ca (small cell) 


NCI-H69 


2 


Lung ca (s.ceil var.) SHP-77 


8.9 


Lung ca (large cell)NCI-H460 


4.7 


Lung ca (non-sm. cell) A549 


2.4 


Lung ca (non-s.cell) NCI-H23 


23.5 


Lung ca (non-s.cell) HOP-62 


7.2 
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Lung ca. (non-s.cl) NCI-H522 


32.5 




Lung ca. (squam.) SW 900 


3.2 




Lungca (squam.) NC1-H596 


0.5 




Mammary gland 


6.8 




Breast ca* (pi. effusion) MCF-7 


3.8 




Breast ca.* (pl.ef) MDA-MB-231 


14.6 




Breast ca.* (pi. effusion) T47D 


45.1 




Breast ca. BT-549 


5.2 




Breast ca. MDA-N 


12.8 




Ovary 


8.2 




Ovarian ca OVCAR-3 


2.4 




Ovarian ca OVCAR-4 


2.7 




Ovarian ca. OVCAR-5 , 


6.2 




Ovarian ca OVCAR-8 


8.7 




Ovarian ca IGROV-1 


6.7 




Ovarian ca* (ascites) SK-OV-3 


0.3 




Uterus 


4.7 




Plancenta 


3.2 




Prostate 


10.7 




Prostate ca* (bone met)PC-3 


24.5 




Testis 


9.9 




Melanoma Hs688(A).T 


9.2 




Melanoma* (met) Hs688(B).T 


48.6 




Melanoma UACC-62 


1.2 




Melanoma M14 


6.5 




Melanoma LOX IMVI 


1.6 




Melanoma* (met) SK-MEL-5 


2.3 




Adipose 


4 




Table 52A: 








Rel. Expr., % 




Tissue Name 


2Dtm3314f_ag809 


Normal Colon GENPAK 061003 




6.8 


83219 CC Well to Mod Diff(OD03866) 




6.1 


83220 CCNAT(0D03866) 




2.5 


8322 1 CC Gr.2 rectosigmoid (OD03868) 




0.9 


83222 CCNAT(OD03868) 




1.2 


83235 CC Mod Diff (ODO3920) 




3.8 


83236 CC NAT (ODO3920) 




1.3 


83237 CC Gr.2 ascend colon (OD03921) 




6.9 


83238 CC NAT (OD03921) 




4 


83241 CC from Partial Hepatectomy (ODO4309) 




1.2 


83242 Liver NAT (ODO4309) 




0.6 


87472 Colon mets to lung (OD04451-01) 




4.4 


87473 Lung NAT (OD0445 1 -02) 




1.2 


Normal Prostate Clontech A+ 6546-1 




10.2 


84140 Prostate Cancer (OD04410) 




41.8 


84141 Prostate NAT (OD04410) 




25.7 


87073 Prostate Cancer (OD04720-01) 




11 


87074 Prostate NAT (OD04720-02) 




10 


Normal Lung GENPAK 061010 




7.9 
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83239 Lung Met to Muscle (OD04286) 


6.5 


83240 Muscle NAT (OD04286) 


2.6 


84136 Lung Malignant Cancer (OD03 126) 


14.8 


84137 Lung NAT (OD03126) 


3.1 


84871 Lung Cancer (OD04404) 


2 


84872 Lung NAT (OD04404) 


1.9 


84875 Lung Cancer (OD04565) 


0.3 


84876 Lung NAT (OD04565) 


1.9 


85950 Lung Cancer (OD04237-01) 


1.3 


85970 Lung NAT (OD04237-02) 


2.6 


83255 Ocular Mel Met to Liver (0DO4310) 


0.1 


83256 Liver NAT (OD043 1 0) 


0.6 


84139 Melanoma Mets to Lung (OD04321) 


2.5 


84138 Lung NAT (OD04321) 


2.6 


Normal Kidney GENPAK 061008 


5.6 


83786 Kidney Ca, Nuclear grade 2 (OD04338) 


0.6 


83787 Kidney NAT (OD04338) 


3.7 


8378S Kidney Ca Nuclear grade 1/2 (OD04339) 


0.8 


83789 Kidney NAT (OD04339) 


3.1 


83790 Kidney Ca, Clear cell type (OD04340) 


1.5 


83791 Kidney NAT (OD04340) 


5.1 


83792 Kidney Ca, Nuclear grade 3 (OD04348) 


14.5 


83793 Kidney NAT (OD04348) 


2.5 


87474 Kidney Cancer (OD04622-01) 


1.7 


87475 Kidney NAT (OD04622-03) 


2 


85973 Kidney Cancer (OD04450-01) 


0.3 


85974 Kidney NAT (OD04450-03) 


2 


Kidney Cancer Clontech 8120607 


7 


Kidney NAT Clontech 8120608 


1.5 


Kidney Cancer Clontech 8120613 - 


2 


Kidney NAT Clontech 8120614 


4.1 


Kidney Cancer Clontech 9010320 


2.2 


Kidney NAT Clontech 901032 1 


3.5 


Normal Uterus GENPAK 061018 


3.1 


Uterus Cancer GENPAK 06401 1 


17.6 


Normal Thyroid Clontech A+ 6570-1 


3.7 


Thyroid Cancer GENPAK 064010 . 


1.2 


Thyroid Cancer fNVITROGEN A302152 


0.6 


Thyroid NAT INVITROGEN A302153 


2.6 


Normal Breast GENPAK 061019 


3.3 


84877 Breast Cancer (OD04566) 


0.9 


85975 Breast Cancer (OD04590-01) 


67.8 


85976 Breast Cancer Mets (OD04590-03) 


51 


.87070 Breast Cancer Metastasis (OD04655-05) 


12.7 


GENPAK Breast Cancer 064006 


8.9 


Breast Cancer Res. Gen. 1024 


7.8 


Breast Cancer Clontech 9100266 


6.2 


Breast NAT Clontech 9100265 


3.3 


Breast Cancer INVITROGEN A209073 


3.4 


Breast NAT INVITROGEN A2090734 


8.7 


Normal Liver GENPAK 061009 


1.1 
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Liver Cancer GENPAK 064003 


0.6 




Liver Cancer Research Genetics RNA 1025 


0.6 




Liver Cancer Research Genetics RNA 1026 


1.4 




Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


1.3 




Paired Liver Tissue Research Genetics RNA 6004-N 


1.3 




Paired Liver Cancer Tissue Research Genetics RNA6005-T 


1.1 




Paired Liver Tissue Research Genetics RNA 6005-N 


0.3 




Norma! Bladder GENPAK 061001 


5.9 




Bladder Cancer Research Genetics RNA 1023 


1.7 




Bladder Cancer INVITROGEN A302173 


1.9 




87071 Bladder Cancer (OD04718-01) 


2 




87072 Bladder Normal Adjacent (OD04718-03) 


3.3 




Normal Ovary Res. Gen. 


.2.2 




Ovarian Cancer GENPAK 064008 


29.1 




87492 Ovary Cancer (OD04768-07) 


100 




87493 Ovary NAT (OD04768-08) 


2.2 




Normal Stomach GENPAK 061017 


13.1 




Gastric Cancer Clontech 9060358. 


1.3 




NAT Stomach Clontech 9060359 


8.8 




Gastric Cancer Clontech 9060395 


2.5 




NAT Stomach Clontech 9060394 


9.7 




Gastric Cancer Clontech 9060397 


15.9 




NAT Stomach Clontech 906fH96 


12.9 




Gastric Cancer GENPAK 064005 


12.1 




Table 53A: 








Rel. Expr., % 




Tissue Name 


3dx4tm6102fag809_b2 


94905_DaoyJvIedulIobIastoma/CerebeIluni_sscDNA 




1.4 


94906JTE67 1 Jvledulloblastom/Cerebellum_sscDNA 




18.5 


94907_D283 MedJs4eduIIoblastoma/Cerebellum_sscDNA 




13.1 


94908JPFSK- ^Primitive Neuroectodermal/Cerebellum_sscDNA 




' 1.9 


94909 JCF-498_CNS_sscDNA 




6.6 


9491 0_SNB-78_CNS/glioma_sscDNA 




9.3 


9491 l_SF-268_CNS/g]iobIastoma_sscpNA 




1.4 


94912_T98G_GliobIastorna_sscDNA 




1.5 


96776_SK-N-SH_Neuroblastoma (metastasis)_sscDNA 




0.9 


94913_SF-295_CNS/glioblastoma_sscDNA 




0.8 


949 1 4_Cerebel lum_sscDN A 




0 


96777_Cerebellum_sscDNA 




0.4 


94916_NCI-H292_Mucoepidermoid lung carcinoma_sscDNA 




13.9 


94917J}MS-114_Small eel] lung cancer_sscDNA 




9 


94918JDMS-79_Small cell lung canceir/neuroendocrine_sscDNA 




45.9 


94919_NCI-H146__Small cell lung cancer/neuroendocrine_sscDNA 




3.7 


94920JMCI-H526_Small cell lung cancer/neuroendocrine_sscDNA 




4.2 


94921_NCI-N417_Small ceil lung cancer/neuroendocrine_sscDNA 




3.3 


94923__NCI-H82_Small cell lung cancer/neuroendocrine_sscDNA 




0.6 


94924_NCI-H157JSquamous cell lung cancer (metastasis)_sscDNA 




0.7 


94925_NCI-H1 155JLarge cell lung cancer/neuroendocrine_sscDNA 




9 


94926_NCl-H1299_Large cell lung cancer/neuroendocrine_sscDNA 




10.9 


94927_NCI-H727JLung carcinoid_sscDNA 




27.2 
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94928_NCI-UMC-1 l_Lung carcinoidjsscDNA 15.2 

94929_LX-l_Small cell lung cancer_sscDNA 29.2 

94930_Colo-205_Colon cancerjsscDNA 25. 1 

9493 1 JCM 1 2 _Colon cancer_sscDN A 9. 7 

94932JCM20L2_Colon cancer_sscDNA 2.4 

94933_NCI-H71 6_Colon cancer_sscDNA 1 00 

94935_SW-48__Colon adenocarcinoma_sscDNA 5 

94936_SW 1 1 1 6_Colon adenocarcinoma_sscDNA 6.5 

9493 7_LS 1 74T_CoIon adenocarcinoma_sscDNA 1 1 .7 

94938_SW-948_Co!on adenocarcinoma^sscDNA 0 

9493 9_S W-480_Colon adenocarcinoma_sscDNA 1 .9 

94940 _NCI-SNU-5_Gastric carcinoma_sscDNA 7.5 

9494 1 JCATO III_Gastric carcinoma_sscDN A 8.2 

' 94943_NCI-SNU- 1 6j3astric carcinoma_sscDNA 7.9 

94944_NCI-SNU- l_Gastric carcinoma_sscDN A 1 3.4 

94946_RF-1 Jjastric adenocarcinoma_sscDNA 2.9 

94947_RF-48Jjastric adenocarcinoma_sscDNA 3.6 

96778 JVlKN-45_Gastric carcinoma^sscDNA 23.9 

94949_NCI-N87_Gastric carcinoma_sscDNA 2.3 

9495 l_OVCAR-5__Ovarian carcinoma_sscDN A 1 .7 

94952_RL95-2JJterine carcinoma_sscDNA 6.9 

94953_HelaS3_Cervical adenocarcinoma_sscDNA 1 2. 1 

94954_Ca Ski_Cervical epidermoid carcinoma (metastasis)_sscDNA 4.4 

94955JES-2_Ovarian clear cell carcinoma_sscDNA 1 .7 

94957JRamos/6h stimj'; Stimulated with PMA/ionomycin 6h_sscDNA I 

94958__Ramos/l 4h stirnj'; Stimulated with PMA/ionomycin 1 4h_sscDNA 1 .2 

94962_MEG-0I_Chronic myelogenous leukemia (megokaryob!ast)_sscDNA 2.6 

94963Jtaji_Burkitt's lymphoma_sscDNA .0.3 

94964J}audi_Burkitt's lymphoma_sscDNA 0.5 

94965_U266JB-cell plasmacytoma/myeloma__sscDNA 2.4 

94968_CA46_Burkitt's lymphomajsscDNA 0 

94970__RL_non-Hodgkin's B-cell lymphoma_sscDNA 0.8 

94972_JMl_pre-B-cell lymphoma/leukemia_sscDNA 1.3 

94973 Jurkat_T cell leukemia_sscDNA 3 .8 

94974_TF-l_Erythroleukemia_sscDNA 5.9 

94975 JKUT 78_T-ce!l lymphoma__sscDNA 0.5 

94977_U937_Histiocytic lymphoma_sscDNA 9.3 

94980JCU-812_Myelogenous leukemia_sscDNA 1 .8 

9498 l_769-P_Clear cell renal carcinoma_sscDNA 0 

94983_Caki-2_Clear cell renal carcinoma_sscDNA 3.5 

94984_SW 839_Clear cell renal carcinoma_sscDNA 0 

94986_G401_Wilms' tumor_sscDNA 14.6 

94987JHs766TjPancreatic carcinoma (LN metastasis)_sscDNA 1 9.3 

94988_CAPAN- l_Pancreatic adenocarcinoma (liver metastasis)_sscDNA 0.2 

94989_SU86.86_Pancreat.ic carcinoma (liver metastasis)_sscDNA 5.3 

94990_BxPC-3_Pancreatic adenocarcinoma_sscDNA 2.7 

9499 l_HPAC_Pancreatic adenocarcinoma_sscDNA I 

94992_MIA PaCa-2J>ancreatic carcinoma_sscDNA 1 .2 

94993_CFPAC-l_Pancreatic ductal adenocarcinoma__sscDNA 9.2 

94994J > ANC-l_Pancreatic epithelioid ductal carcinoma_sscDNA 4.5 

94996JT24_Biadder carcinma (transitional ceil)_sscDNA 0.9 
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94997_5637_Bladder carcinoma_sscDNA 


0.8 


94998_HT-1 197_Bladder carcinoma_sscDNA 


4,6 


94999JJM-UC-3JBladder carcinma (transitional ceIl)_sscDNA 


0.4 


95000_A204_Rhabdomyosarcoma_sscDNA 


46.9 


9500 1_HT- 1 080_Fibrosarcoma_sscDNA 


5.3 


95002_MG-63_Osteosarcoma (bone)_sscDNA 


22.8 


95003_SK-LMS- ^Leiomyosarcoma (vulva)_sscDNA 


11.2 


95004_SJRH30_Rhabdomyosarcoma (met to bone marrow)_sscDNA 


38.5 


95005_A43 l_Epidermoid carcinoma_sscDNA 


1.1 


95007 JAWI266-4jVlelanomaj>scDNA 


11.9 


95010_DU 145_Prostate carcinoma (brain metastasis)_sscDNA 


0 


95012_MDA-MB-468JBreast adenocarcinoma_sscDNA 


7.1 


950 1 3_SCC-4_Squamous cell carcinoma of tongue_sscDNA 


0 


950]4_SCC-9_Squamous cell carcinoma of tongue_sscDNA 


0 


QSfilS ^niiamnn^ rpll dflrcinnma of tonpue sscDNA 

y J\J l J OvvlJ juUulHUUd veil vinuiitu ui iui iguw_ojV/iy 1 1 n 


o 


95017_CAL 27_Squamous cell carcinoma of tongue_sscDNA 


1 


Table 54A: 






Rel. Expr., % 


Tissue Name 


4Dtm33I5f_ag809 


93768_Secondary Thl_anti-CD28/anti-CD3 


2 


93769_Secondary Th2_anti-CD28/anti-CD3 


1.5 


93770_Secondary Trl_anti-CD28/anti-CD3 


2.5 


93573_Secondary Thl_resting day 4-6 in 1L-2 


1 


93572_Secondary Th2_resting day 4-6 in 1L-2 


3 


93 57 ^Secondary Trl ^resting day 4-6 in IL-2 


1.7 


93568_primary Thl_anti-CD28/anti-CD3 


0.4 


93569 j>rimary Th2_anti-CD28/anti-CD3 


1.5 


93570_primary Trl_anti-CD28/anti-CD3 


2 


93565_primary Thl__resting dy 4-6 in IL-2 


5.4 


93566_primary Th2_resting dy 4-6 in IL-2 


3.1 


93567j3rimary Trl_resting dy 4-6 in IL-2 


0 


93351_CD45RA CD4 lymphocyte_anti-CD28/anti-CD3 . 


11.2 


93352_CD45RO CD4 lymphocyte jmti-CD28/anti-CD3 


1.2 


9325 1_CD8 Lymphocytes_anti-CD28/anti-CD3 


0.9 


93353_chronic CD8 Lymphocytes 2ry_resting dy 4-6 in IL-2 


0 


93574_chronic CD8 Lymphocytes 2ry_activated CD3/CD28 


0.6 


93354_CD4_none • 


LI 


93252_Secondary Thl/HTh2/Trljinti-CD95 CHI 1 


0 


93103JLAK cells_resting 


0.5 


93788_LAK cells JL-2 


0 


93787JLAK cellsJL-2+IL-12 


0.7 


93789_LAK cells JL-2+IFN gamma 


1.1 


93790JLAK cells JL-2+ IL-18 


0.3 


93104_LAK celJs_PMA/ionomycin and IL-18 


0 


93578_NK Cells IL-2_resting 


L3 


93109_Mixed Lymphocyte ReactionJTwo Way MLR 


0.5 


931 10_Mixed Lymphocyte ReactionJTwo Way MLR 


0.5 


93 1 1 l_Mixed Lymphocyte ReactionJTwo Way MLR 


2.6 


931 12_Mononuclear Cells (PBMCs)_resting 


0 


93 1 1 3 Mononuclear Cells (PBMCs)_PWM 


1.3 
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93 1 ^Mononuclear Cells (PBMCs)_PHA-L 


1 


93249_Ramos (B ceil)jione 


1.2 


93250_Ramos (B cel))jonomycin 


2.3 


93349JB lymphocytes_PWM 


4.3 


93350_B !ymphoytes_CD40L and IL-4 


1.4 


92665JEOL-1 (Eosinophil)JbcAMP differentiated 


7.2 


93248_EOL- 1 (Eosinophil)_dbcAMP/P2VlAionornycin 


3 


93356_Dendritic Cellsjione 


1.5 


93355_Dendritic CellsJLPS 100 ng/mi 


0.7 


93775J)endritic Celisjinti-CD40 


0.5 


93774_Monocytes_resting 


0.5 


93776_Monocytes_LPS 50 ng/ml 


0 


93 58 l_Macrophages_resting 


1.3 


93582JWacrophagesJLPS 100 ng/mi 


1.7 


93098_HUVEC (EndotheiialLnone 


2.3 


93099 JiUVEC (Endothelial)_starved 


9 


93100 J1UVEC (Endothelial)JL-lb 


1.2 


93779_HUVEC (Endothelial) JFN gamma 


1.4 


93102J-IUVEC (Endothelial) JTNF alpha + IFN gamma 


0.8 


93101 J1UVEC (Endothelial)_TNF alpha + IL4 


1.1 


93781 J1UVEC (Endothelial) JL-1 1 


3 


93583_Lung Microvascular Endothelial Cells_none 


0.8 


93584_Lung Microvascular Endothelial CellsJTNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.5 


92662_Microvascular Dermal endothelium__none 


1.1 


92663 JVlicrosvasular Dermal endotheliumJTNFa (4 ng/ml) and ILlb (1 ng/ml) 


1 


93773J3ronchial epithelium JTN Fa (4 ng/ml) and ILlb (1 ng/ml) ** 


0 


93347_Small Airway Epithelium_none 


0.4 


93348__Small Airway EpitheliumJTNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.5 


92668_Coronery Artery SMCjesting 


5.8 


92669_Coronery Artery SMCJTNFa (4 ng/ml) and ILlb (1 ng/ml) 


2.3 


93 107__astrocytes_resting 


2.7 


93108_astrocytesJTNFa (4 ng/ml) and ILlb (I ng/ml) 


0 


92666JCU-812 (Basophil) j-esting 


6.8 


92667 JCU-812 (Basophil)_PMA/ionoycin . 


8.4 


93579JXD1106 (Keratinocytes)_none 


1.6 


93580_CCD1 106 (Keratinocytes)_TNFa and IFNg ** 


1.4 


9379 IJLiver Cirrhosis 


4.2 


93792 J,upus Kidney 


1.8 


93577_NCI-H292 


39.5 


93358_NCI-H292JL-4 


39 


93360 J4CI-H292JL-9 


65.5 


93359 JNCI-H292 JL-1 3 


37.1 


93357 J4CI-H292JFN gamma 


31.9 


93777_HPA£C_- 


0.5 


93778_HPAECJL-1 beta/TNA alpha 


1.2 


93254J4ormal Human Lung Fibroblastjione 


42.3 


93253_Normal Human Lung FibroblastJTNFa (4 ng/ml) and IL-lb (1 ng/ml) 


17.8 


93257_Normal Human Lung FibroblastJL-4 


100 


93256_Normal Human Lung Fibroblast JL-9 


72.7 


93255_Normal Human Lung Fibroblast JL-1 3 


60.7 


93258_NormaJ Human Lung FibrobiastJFN gamma 


81.8 
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93106_Dermal Fibroblasts CCD1070_resting 


76.8 


93361_Dermal Fibroblasts CCD1070_TNF alpha 4 ng/ml 


30.1 


93105_DermaJ Fibroblasts CCD 1070 JL-1 beta 1 ng/ml 


38.2 


93772_dermai flbroblastJFN gamma 


34.2 


93771_dermal fibroblastJL-4 


80.7 


93259JBD Colitis 1** 


0 


93260 JBD Colitis 2 


0.3 


93261 JBD Crohns 


1.4 


73 50 1 0_Colon_normal 


35.6 


735019_Lung^none 


11 


64028- lJThy mus_none 


5.8 


64030- t_Kidney_none 


9.7 



5 Example 5 Expression profiling of MQL16 fCG53980-01 or AL031704 A). 

Panel 1.3 (Table 40A): The profile was generated from a panel of 37 normal 
human tissues and 59 human cancer cell lines using specific gene probe and primer sets 
(Ag547). This gene is highly expressed in normal testes, placenta and colorectal tissue. 

Panel 4D (Table 41 A): The profile was generated from a panel of several human 
10 cell lines that were either untreated or treated with a wide variety factors which modulate 
the immune response. This panel shows that the normal colon expresses high levels of this 
transcript whereas three different inflammatory bowel disease tissues did not. 
Probe Name: Ag547 

Primers Sequences TM Length Start Position 
15 Forward 5 , -TGACTGCTGCCCACTGCA-3 , (SEQ ID NO.:252) 

Probe TET-5-CACCGACCCGTCCATCTACCGGAT-3 -TAMRA(SEQ IO 
NO.:253 ) 

Reverse 5'-GAGATACACGTCCCCAGCGT-3' (SEQ ID NO.: 254) 
20 TABLE 40A. 



panel 1.3 ag547 




Liver adenocarcinoma 


0 


Heart (fetal) 


0 


Pancreas 


1 0 


Pancreatic ca. CAP AN 2 


0 


Adrenal gland 


0 


Thyroid 


0 


Salivary gland 


0 


Pituitary gland 


0 


Brain (fetal) 


0 


Brain (whole) 


0 


Brain (amygdala) 


0 


Brain (cerebellum) 


0 
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Brain (hippocampus) 0 

Brain (thalamus) 0 

Cerebral Cortex 0 

Spinal cord 0 

CNS ca. (glio/astro) ' U87-MG 0 

CNSca. (glio/astro) U-II8-MG 0 

CNS ca. (astro) SW1783 0 

CNS ca.* (neuro; met ) SK-N-AS 0 

CNS ca. (astro) SF-539 0 

CNS ca. (astro) SNB-75 0 

CNS ca. (glio) SNB-19 0 

CNSca. (glio) U251 0 

CNS ca. (glio) SF-295 0 

Heart 0 

Skeletal muscle 0 

Bone marrow 0 

Thymus 0 

Spleen 0 

Lymph node 0 
Colorectal 41.87 

Stomach 0 

Small intestine 0 

Colon ca. SW480 0 

Colon ca.* (SW480 met)SW620 0 
Colon ca. HT29 28.93 

Colon ca. HCT-1 16 0 

Colon ca. CaCo-2 ' 0 

83219 CC Well to Mod Diff(OD03866) 0 

Colon ca. > HCC-2998 0 

Gastric ca.* (liver met) NCI-N87 0 

Bladder 0 

Trachea 0 

Kidney 0 
Kidney (fetal) . . 0 

Renal ca. 786-0 0 

Renal ca. - A498 0 

Renal ca. RXF393 . 0 

Renal ca. ACHN 0 

Renal ca. UO-31 0 

Renal ca. TK-10 0 

Liver 0 

Liver (fetal) 0 

Liver ca. (hepatoblast) HepG2 0 

Lung 0 

Lung (fetal) 0 

Lung ca. (small cell) LX-1 0 

Lung ca. (small cell) NCI-H69 0 

Lung ca. (s.cell var.) SHP-77 0 

Lung ca. (large cell)NCI-H460 0 

Lung ca. (non-sm. cell) A549 0 

Lung ca (non-s.celi) NCI-H23 0 

Lungca(non-s.cell) HOP-62 0 

Lung ca. (non-s.cl) NCI-H522 0 
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Lungca.(squam.) SW900 0 

Lung ca. (squam.) NCI-H596 0 

Mammary gland 0 

Breast ca.* (pi. effusion) MCF-7 0 

Breast ca.* (pl.ef) MDA-MB-23 J 0 

Breast ca* (pi. effusion) T47D 0 

Breast ca. BT-549 53.27 

Breast ca. MDA-N 0 

Ovary 0 

Ovarian ca. OVCAR-3 0 

Ovarian ca. OVCAR-4 0 

Ovarian ca. OVCAR-5 0 

Ovarian ca. OVCAR-8 0 

Ovarian ca. IGROV-1 0 

Ovarian ca.* (ascites) SK-OV-3 0 

Uterus 0 

Plancenta 52.86 

Prostate 0 

Prostate ca.* (bone met)PC-3 0 

Testis 100 

Melanoma Hs688(A).T 0 

Melanoma* (met) Hs688(B).T 0 

Melanoma UACC-62 0 

Melanoma M14 0 

Melanoma LOX IMV1 0 

Melanoma* (met) SK-MEL-5 0 

Adipose 0 

TABLE 41A. 

panel 4Dag547 - 

93768_SecondaryfliI_anti-CD28/anti-CD3 0 

93769^Secondarytli2_anti-CD28/anti-CD3 0 

. 93770_SecondaryTrl_anti-CD28/anti^CD3 '. 0 

93573_SecondaryThl_restingday4-6inIL-2 . 0 

93572_SecondaryTh2jestingday4-6inIL-2 . 0 

, 9357 i_$econdary Tri_resting day 4-6 in fL-2 0 

93568 _primaryTl]l_anti-CD28/anti-CD3 0 

93569 ^primary Th2_jmti-CD28/anti-CD3 0 

93570j)rimaiyTrljmti-CD28/anti-CD3 0 

93565 jprimary Th ^resting dy 4-6 in 1L-2 0 

93566_primary Th2_resting dy 4-6 in IL-2 0 

93567 _primary Trl_resting dy 4-6*in IL-2 0 

9335 LCD45RA CD4 lymphocyte_anti-CD28/anti^CD3 . 0 

93352_CD45RO CD4 lymphocyte jmd-CD28/anti-CD3 0 

9325 LCD8 Lymphocytes_anti-CD28/anti-CD3 0 

93353_chronic CD8 Lymphocytes 2ry_resting dy 4-6 in IL-2 0 

93574_chronic CD8 Lymphocytes 2ry_activated CD3/CD28 0 

93354_CD4_none 0 

93252Jecondary Thl/Th2/Trl_anti-CD95 CHI 1 0 

931 03 JJVK cells jtsting 0 

93788J.AK cells JL-2 0 
93787_LAK ceIIs_IL-2+IL-12 14.66 
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93789_LAK cellsJL-2-HFN gamma 0 

93790_LAK cellsJL-2+ IL-1 8 0 

93J04_LAK cells J>MA/ionomycin and IL-18 0 

93578_NK Ce)]s lL-2_restin° 0 

93 1 09_Mixed Lymphocyte ReactionJTwo Way MLR 1 6.96 

93 1 1 0 Jvlixed Lymphocyte ReactionJTwo Way MLR 0 

93 1 1 l_Mixed Lymphocyte ReactionJTwo Way MLR 0 

93 1 1 2_Mononuclear Cells (PBMCs)_resting 0 

93 1 1 3 ^Mononuclear Cells (PBMCs)_P WM 0 

93 1 ^Mononuclear Cells (PBMCs)_PHA-L . 0 

93249_Ramos (B ce!l)_none 0 

93250_Ramos (B cell)_jonomycin 0 

93349_B lymphocytes_PWM 0 

93350_B lymphoytesJCMOL and IL-4 14.46 

92665_EOL-l (Eosinophil)_dbcAMP differentiated 0 

93248_EOL-l (Eosinophil)__dbcAMP/PMAionomycin 0 

93356JDendritic Cells_jione 0 

93355 J)endritic CelteLPS 1 00 ng/ml ' 0 

93775_Dendritic Cells_anti-CD40 1 7.8 

93774_Monocytes_resting 0 

93776JvtonocytesJLPS 50 ng/ml 8.9 

93581_Macrophages_resting 0 

93582_MacrophagesJLPS 100 ng/ml 0 

93098J4UVEC (Endothel ial)_none 0 

93099 J1UVEC (Endotnelial)__starved 0 

93 100_HUVEC (Endothelial)JL-lb 0 

93779_HUVEC (Endothel ial)JFN gamma 0 

93 1 02J4UVEC (Endothel ia!)JTNF alpha + IFN gamma 0 

• 9310]_HUVEC(EndotheJiaI)_TNF alpha + IL4 0 

9378LHUVEC(Endothelial)JL-ll 0 

93583_Lung Microvascular Endothelial Cells_none 0 

93584_Lung Microvascular Endothelial Cells JTNFa (4 ng/ml) 0 
■ and ILlb (l ng/ml) 

92662_Microvascular Dermal endothel iunwione 0 

92663_Microsvasular Dermal endotheliumJTNFa (4 ng/ml) and 0 
~ILlb(l ng/ml) 

93773_Bronchial epitheliumJTNFa (4 ng/ml) and ILlb (I ng/ml) 0 
** 

93347_Small Airway EpitheIium_none 0 

93348__SmalI Airway EpitheliumJTNFa (4 ng/ml) and ILlb (1 0 
ng/ml) 

92668_Coronery Artery SMCjesting 0 

92669_Coronery Artery SMCJTNFa (4 ng/ml) and IL1 b (1 0 
ng/ml) 

93107_astrocytes_resting 0 

93 1 08_astrocytes_TNFa (4 ng/ml) and IL1 b (1 ng/ml) 0 

92666JKU-8 12 (Basophil)_resting 0 

92667JCU-812 (Basophil)_PMA/ionoycin 10.88 

93579_CCD1 106 (Keratinocytes)_none 0 

93580_CCD1 1 06 (Keratinocytes)JTNFa and IFNg ** 0 

93791_Liver Cirrhosis 13. 12 

93792_Lupus Kidney 0 

93577JNCI-H292 0 

93358_NCl-H292_IL-4 0 

93360_NCI-H292_IL-9 16.61 

93359_NCI-H292JL-13 0 
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93357_NCI-H292JFN gamma 0 

93777_HPAEC_- 10.37 

93778_HPAECJL-1 beta/TNA alpha 0 

93254_Normal Humaji Lung Fibroblast_none 0 

93253 Normal Human Lung FibroblastJTNFa (4 ng/ml) and 1L- 0 
lb(l ng/ml) 

93257__Normal Human Lung Fibroblast JL-4 0 

93256_Normal Human Lung Fibroblast JL-9 0 

93255__Normal Human Lung FibroblastJL-13 0 

93258_Normal Human Lung FibroblastJFN gamma 0 

93106_Derma] Fibroblasts CCD1070_resting 3.74 

93361 J)ermal Fibroblasts CCD1070JTNF alpha 4 ng/ml 0 

93105JDennal Fibroblasts CCD1070JL-1 beta 1 ng/ml 0 

93772_dermal fibroblast JFN gamma 0 

9377 1 jiermal fibroblastJL-4 0 

93259JBD Colitis 1** 0 

93260 JBD Colitis 2 0 

9326I_©DCrohns 0 

7350 lO_Colonnormal 1 00 

7350 1 9_Lung_none 33 .92 

64028- l_Thymus_none 0 

6403 0- 1 JCidneyjione 0 



Example 6 Expression profiling of MOL21 fCG54565-05). 
Panel 4D (Table 42A): The CG54656-05 transcript is up regulated in three 
different epithelial cell types after treatment with inflammatory cytokines. Two cell lines 
5 originate from lung tissue, the NCI H292 airway cell line and lung microvascular 
endothelial cells. Human umbilical vein epithelial cells (HUVEC) also up regulate 
. expression of this transcript upon activation. 
Probe.Name: Agl599 

Primers Sequences TM Length Start Position 
10 Forward 5 f -CTCAAGTACCACACGGTCTCAT-3 ! (SEQ ID NO.: 255) 

Probe TET-5-CCGCACCCGGAAAGTCATTGTAAGT-3 -TAMRA (SEQ ID 
NO.: 256 

Reverse 5-TC AGGAAGCAGGTGATGTAAAC-3 f (SEQ ID NO.: 257) 



TABLE 42A. 

panel 4D 4dtm4722_agl599 

Secondary Thl act 0 

Secondary Th2 act 0 

Secondary Trl act 0 

Secondary Till rest 0 

Secondary Th2 rest 0 

Secondary Trl rest 0 

Primary Thl act 0 

Primary Th2 act 0 

Primary Trl act 0 

Primary Thl rest 0 

Primary Th2 rest 0 

Primary Trl rest 13.77 
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CD45RA CD4 lymphocyte act 0 
CD45RO CD4 lymphocyte act 40.6 1 

CD8 lymphocyte act 0 

Secondary CD8 lymphocyte rest 0 

Secondary CDS lymphocyte act 0 

CD4 lymphocyte none 0 

2ry ThI/Th2/TrI_anti-CD95 CHI I 0 

LAK cells rest 0 

LAK cells IL-2 0 

LAKcellsIL-2-HL-12 0 

LAK cells IL-2+IFN gamma 0 

LAKcellslL-2+IL-18 0 

LAK cells PMA/ionomycin 0 

NK Cells IL-2 rest 0 

Two Way MLR 3 day 0 

Two Way MLR 5 day 0 

Two Way MLR 7 day 0 

PBMC rest 0 

PBMC PWM 0 

PBMC PHA-L 0 

Ramos (B cell) none 0 

Ramos (B cell) ionomycin 0 

B lymphocytes PWM 0 

B lymphocytes CD40L and IL-4 0 

EOL-1 dbcAMP 0 

EOL-1 dbcAMP PMA/ionomycin 0 

Dendritic cells none 0 

Dendritic cells LPS 0 

Dendritic cells anti-CD40 0 

Monocytes rest 0 
Monocytes LPS .0 

Macrophages rest 0 

Macrophages LPS 0 

HUVEC none 0 

HUVEC starved 0 . 

HUVECIL-lbeta 0 

HUVEC IFN gamma 0 
HUVEC TNF alpha + IFN gamma 30.35 

HUVEC TNF alpha + 1L4 0 

HUVEC IL-11 0 

Lung Microvascular EC none 0 
Lung Microvascular EC TNFalpha + IL-lbeta 27.93 

Microvascular Dermal EC none 0 

Microsvasular Dermal EC TNFalpha + IL-lbeta 0 

Bronchial epithelium TNFalpha + HJ beta 0 

Small airway epithelium none 0 

Small airway epithelium TNFalpha + IL-lbeta 0 

Coronery artery SMC rest 0 

Coronery artery SMC TNFalpha + IL-lbeta 0 

Astrocytes rest 0 

Astrocytes TNFalpha + IL-I beta 3 0 

KU-812 (Basophil) rest 0 

KU-812 (Basophil) PMA/ionomycin 0 
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CCD1 106 (Keratinocytes) none 


0 


CCDI 106 (Keratinocytes) TNFaJpha + IL- 


0 


Ibeta 




Liver cirrhosis 


29.12 


Lupus kidney 


0 


NCI-H292 none 


0 


NCI-H292 IL-4 


0 


NC1-H292 1L-9 


0 


NCI-H292 1L-I3 


0 


NCI-H292 1FN gamma 


JZ85 


HPAEC none 


0 


HPAEC TNF alpha + beta 


0 


Lung fibroblast none 


0 


Lung fibroblast TNF alpha + IL-1 beta 


0 


Lung fibroblast IL-4 


0 


Lung fibroblast IL-9 


0 


Lung fibroblast IL-I3 


0 


Lung fibroblast 1FN gamma 


0 


Dermal fibroblast CCD 1 070 rest 


100 


Dermal fibroblast CCD1O70 TNF alpha 


0 


Dermal fibroblast CCD1070 IL-1 beta 


0 


Dermal fibroblast IFN gamma 


0 


Dermal fibroblast IL-4 


0 


IBD Colitis 1 


0 


IBD Colitis 2 


21.02 


IBD Crohn's 


0 


Colon 


17.19 


Lung 


0 


Thymus 


0 


Kidney 


0 



Example 7 Expression profiling of MOL18 (CG58604 or 416 d 14 A). 
TaqMan Expression profile of CG58604 transcript: 

Panel 1.1 (Tables 43A and 45A) : There is very low expression of this transcript 
in most normal tissues with the exception of the brain. The expression of this 
transcript in the normal lung is very low. 

Panel 4D (Tables 44 A and 46 A): Lung fibroblast expression of CG58604 is up highly 
regulated by IL-1 3. This transcript is also expressed on IL-4 treated dermal fibroblasts. 
Probe Name: Ag552 

Primers Sequences 

Forward 5'-GGAAGCTGACCGACCAGAAC-3' (SEQ ID NO.: 258) 
Probe FAM-S'-AGCCC ATCCCTAGAGCCTTC ATGTACTC A«3 '-TAMRA (SEQ ID 
NO.: 259) 

Reverse 5'-AmCCCACCTGCCTAGTGACA-3' (SEQ ID NO.: 260) 



Table 43A (Panel 1.1) Table 44A (Panel 4D) 
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TABLE 45 A. 



Panel 1 . 1 ag552 \.\ tm699fag552 

Adipose j4jg 

Adrenal gland 5 44, 

Bladder 6 93 

Brain (amygdala) 379 

Brain (cerebellum) 100 

Brain (hippocampus) 12.94 

Brain (substantia nigra) 19/75 

Brain (thalamus) 7.86 

Cerebral Cortex — ■ ' 934 

Brain (fetal) 36.35 

Brain (whole) 6.47 

CNS ca. (glio/astro) U-U8-MG 2.78 

CNS ca. (astro) SF-539 4.09 

CNS ca. (astro) SNB-75 2.94 

CNS ca (astro) SW1783 0.24 

CNScafelio) U251 237 

CNSca.(glio) SF-295 4.7 
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CNSca.(gIio) SNB-19 


4.36 


CNS ca. (glio/astro) U87-MG 


3.19 


CNS ca,* (neuro; met ) SK-N-AS 


8.3 


Mammary gland 


1.15 


Breast ca. BT-549 


1.4 1 


Breast ca. MDA-N 


335 


Breast ca.* (pi. effusion) T47D 


4.07 


Breast ca.* (pi. effusion) MCF-7 


0 


Breast ca* (pl.ei) MDA-MB-231 


2.09 


Small intestine 


3.82 


Colorectal 


0.37 


Colon ca. HT29 


0.36 


Colon ca CaCo-2 


0 


Colon ca. HCT-15 


1.13 


Colon ca HCT-116 


0.21 


Colon ca HCC-2998 


LI 


Colon ca SW480 


0.44 


Colon ca* (SW480 met)SW620 


1.81 


Stomach 


1.91 


Gastric ca.* (liver met) NCI-N87 


4.48 


Heart 


13.21 


Fetal Skeletal 


2.01 


Skeletal muscle 


6.79 


Endothelial cells 


3.77 


Endothelial cells (treated) 


0 


Kidney 


9.88 


Kidney (fetal) 


4.74 


Renal ca 786-0 


2.05 


Renal ca A498 


1.07 


Renal ca ACHN 


5.01 


Renal ca TK-10 


11.58 


Renal ca UO-31 


7.97 


Renal ca RXF393 


3.77 


Liver 


2.26 


Liver (fetal) 


0.5 


Liver ca. (hepatoblast) HepG2 


0 


Lung 


2.29 


Lung (fetal) 


1.49 


Lung ca (non-s.cell) HOP-62 


34.87 


Lung ca. (large cell)NCl-H460 " 


4.74 


Lung ca. (non-s.cell) NCI-H23 


2.88 


Lung ca. (non-s.cl) NCI-H522 


0.71 


Lung ca (non-sm. cell) A549 


16.49 


Lung ca. (s.cell var.) SHP-77 


2.26 


Lung ca. (small cell) LX-1 


4.07 


Lung ca. (small cell) NCI-H69 


11.34 


Lung ca. (squam.) S W 900 


1.63 


Lung ca (squam.) NC1-H596 


15.71 


Lymph node 


43 


Spleen 


0 


Thymus 


2.24 


Ovary 


0.62 


Ovarian ca IGROV-1 


0.68 
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Ovarian ca. OVCAR-3 




1.17 


Ovarian ca. OVCAR-4 




0 


Ovarian ca. OVCAR-5 




7.13 


Ovarian ca OVCAR-8 




5.63 


Ovarian ca * (ascites) SK-OV-3 




1.58 


Pancreas 




6.29 


Pancreatic ca. CAPAN 2 




3.33 


Pituitary gland 




7.64 


Plancenta 




4.9 


Prostate 




4.45 


Prostate ca.* (bone met)PC-3 




8.84 


Salavary gland 




5.08 


Trachea 




23 


Spinal cord 




4.87 


Testis 




1.71 


Thyroid 




2.61 


Uterus 




5.11 


Melanoma M14 


• „^ . 


9.02 


Melanoma LOX IMVI 




1.49 


Melanoma UACC-62 




23 


Melanoma SK-MEL-28 




28.92 


Melanoma* (met) SK-MEL-5 




4.33 


Melanoma Ms688(A).T 




3.98 


Melanoma* (met) Hs688(B).T 




6.29 


TABLE 46A. 






ranei id agj 


«taim*f o j u r_agD dz 


£ fux*nmDi*fji ag 






552 bl 


93 768_Secondary Th i_anti-CD28/anti-CD3 


0 


4.42 


93769_Secondary Th2_anti-CD28/anti-CD3 


0 


5.52 


93770_Secondary TrI_anti-CD28/anti-CD3 


0 


8.55 


93573_Secondary Thl_resting day 4-6 in IL-2 


19.75 


3.74 


93572_Sccondary Th2_resting day 4-6 in IL-2 


0 


3.99 


93571 ^Secondary Trl_resting day 4-6 in IL-2 


0 


7.71 


93568j)rimary Thl_anti-CD28/anti-CD3 


0 


8 


93569 jDrimary Th2_anti-CD28/anti-CD3 


0 


7.9 


93570_j)rimary Trl_anti-CD28/anti-CD3 


0 


18.09 


93565__primary Thl resting dy 4-6 in IL-2 


0 


22.26 


93566_jjrimary Th2_resting dy 4-6 in IL-2 


0 


21.49 


93567jjrimary Trl_resting dy 4-6 in IL-2 


0 


13.65 


93351 CD45RA CD4 lymphocyte anti- 


0 


14.02 


CD28/anti-CD3 






93352 CD45RO CD4 lymphocyte anti- 


0 


11.44 


CD28/anti-CD3 






93251_CD8 Lymphocytes_anti-CD28/anti-CD3 


14.06 


. 15.03 


93353 chronic CD8 Lymphocytes 2ry resting dy 


0 


10.1 


4-6 inTL-2 






7jj/*t ciirunic LiJo Lympnocyies zry aciivaieu 






CD3/CD28 






93354_CD4_none 


0 


22 


93252jSecondary Thl/Th2/TrI_anti-CD95 CHI 1 


0 


22.66 


93103JLAK cells_resting 


0 


12.75 


93788_LAK cells JL-2 


0 


15.64 


93787_LAK celIs_IL-2+IL-12 


0 


10.71 


93789JLAK cells JL-2+IFN gamma 


0' 


34.75 



353 



WO 02/102321 



PCT/US02/19522 



Q"}7Qfl 1 AK cells IL-2+ IL-J8 


o 


24.21 


93104_LAK cellsJPMA/ionomycin and IL-18 


0 


5.46 


93 578JMK Cells IL-2_resting 


0 


15.92 


93109_Mixed Lymphocyte ReactionJTwo Way 


0 


24.93 


Ml R ~* 






931 10 Mixed Lymphocyte ReactionJTwo Way 


0 


4.72 


MLR ~ 






yj ill Mixed Lympnocyxe Keacuon i wo way 


A 

u 


5 1 7 


MLR 






93.I I2_MononucIear Cells (PBMCs)_resting 


0 


16.01 


931 13_Mononuclear Cells (PBMCs)J>WM 


0 


45.74 


931 ^Mononuclear Cells (PBMCs)_PHA-L * 


0 


17.56 


93249_Ramos (B cell)_none 


0 


0 


0^9 SO RnmnQ celh ionomvcin 


o 


o 


93349_B lymphocytes_PWM 


0 


33.76 


93350_B Iymphoytes_CD40L and IL-4 


0 


2437 


92665_EOL-l (EosinophilLdbcAMP 


0 


3.2 


differentiated 






93248JEOL-1 


u 


O 1A 


(Eosinophil)_dbcAMP/PMAionomycin 






93356_Dendritic Cells_none 


0 


5.54 


93355_Dendritic CellsJLPS 100 ng/ml 


0 


5.13 


93775J}endritic Ce11s_anti-CD40 


0 


0.91 


93774_Monocytes_resting 


0 


8.66 


93776_Monocytes_LPS 50 ng/ml 


0 


23.67 


93 5 8 l_Macrophages_resting 


0 


9.01 


93582_Macrophages_LPS 100 ng/ml 


0 


14.6 


93098_HUVEC (EndothelialLnone 


0 


13.86 


93099 HUVEC (Endothelial) starved 


o. 


100 


93100_HUVEC (EndotheIial)_lL-lb 


0 


I A AC 

1U.40 


93779_HUVEC (EnaotneIiaJ)_lFN gamma 


u 




93 1 02J1UVEC (EndotheIiaJ)_TNF alpha + IFN 


0 


11.95 


gamma 






93 101_HUVEC (Endothelial)_TNF alpha + \IA 


0 


8.99 


93781_HUVEC (Endothelial)_IL-l 1 


0 


8.53 


93583 Lung Microvascular Endothelial 


0 


16.62 


Cells__none. 






93584 Lung Microvascular Endothelial 


0 


11.25 


CellsJNFa (4 ng/ml) and ILlb (1 ng/ml) 






92662_Microvascular Dermal endothelium_none 


0 


32.23 


92663_Microsvasular Dermal endotheliumJTNFa 


0 


19.86 


(4 ng/ml) and ILlb (1 ng/ml) 






93773 Bronchial epithelium TNFa (4 ng/ml) and 


0 


6.14 


ILlb(l ng/ml) ** 






93347_SmalI Airway Epitheliurnjione 


0 


1.75 


93348 Small Airway Epithelium TNFa (4 ng/ml) 


0 


3.14 


and ILlb (1 ng/ml) 






92668_Coronery Artery SMC_resting 


0 


6.27 


92669 Coronery Artery SMC TNFa (4 ng/ml) and 


0 


3.37 


ILlb(l ng/ml) 






yj iu /__aSirucy[es_resiing 


A 

u 


O.J 


yj i uo_asiiucyi:cs_i isra (4 ng/ml) ana ili D \ i 


A 

u 


7 no 


ng/ml) 






92666 KU-812 (Basonhih restine 


o 


0 


92667_kU-8 1 2 (BasophiI)_PMA/ionoycin 


0 


A A C 

0.45 


935/y_LLDi luo (Keratinocytes)_none 


0 


i.ol 


93580_CCD1106(Keratinocytes) TNFa and 


0 


2.71 


IFNg** 






93791 JLiver Cirrhosis 


0 


12.68 


93792JLupus Kidney 


0 


6.27 


93577_NCI-H292 


0 


0 
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9335S_NC1-H292_IL^ 


0 


0.52 


93360_NCl-H292JL-9 


0 


0 


93359.NCI-H292JL-13 


0 


0 


93357_NCI-H292_1FN gamma 


0 


0 


01777 HPAPP - 


V 


15.91 


93778_HPAECJL-I bcta/TNA alpha 


0 


20.2 


93254_Normal Human Lung FibrobIast_nonc 


0 


5.28 


93253_NormaJ Human Lung FibroblastJTNFa (4 


12.85 


6.62 


ng/ml) and IL-ib (1 ng/ml) 






017 S7 Normal Human 1 imp Fibroblast II -4 


o 


3.44 


93256_Normal Human Lung FibroblastJL-9 


0 


4.77 


93255_Norma! Human Lung FibrobIastJL-13 


100 


4.56 


93258 Normal Human Lung Fibroblast 1FN 


0 


5.17 


gamma 






93106_Dermal Fibroblasts CCD1070_resting 


0 


21.94 


93361_Dermal Fibroblasts CCD1 070JTNF alpha 4 


0 


33.7 


ng/ml 






93105_Dermal Fibroblasts CCD 1 070 JL-1 beta 1 


0 


84.47 


ng/ml 






93772_dermal fibroblastJFN gamma 


0 


7.42 


93771_dermal fibrobIastJL-4 


74.74 


4.83 


93259JBD Colitis 1** 


0 


2.52 


93260 JBD Colitis 2 


0 


1.64 


93261JBDCrohns 


24.83 


0.62 


7350 1 0_Colon_normal 


0 


11.96 


735019JLung_none 


0 


5.73 


64028- 1 _Thymus_none 


16.84 


13.44 


64030- l_Kidney_none 


0 


51.45 



Example 8 Expression profiling of MOL20 

Panel 1 .2 (Table 47A): The profile was generated from a panel of 37 normal 
human tissues and 59 human cancer cell lines using specific gene probe and primer sets 
(Ag545). This gene is highly expressed in fetal brain and pituitary gland. 

Panel 2D (Table 48A): The profile was generated from a panel of several human 
cell lines that were either untreated or treated with a wide variety factors which modulate 
the immune, response. This panel shows that breast cancer and breast cancer metastases 
express high levels of this transcript whereas prostate cancer and lung cancer did not. 

Probe Name: Ag545 

Primers Sequences TM Length Start Position 
Forward 5'-CGTCTCCGTGGCTACTCCA-3' (SEQ ID NO.: 261) 
Probe TET-5 f -ACCACCGCCATCTTGTTCACCATTACCT-3'»TAMRA (SEQ ID 
NO.: 262) 

Reverse 5'-GCCCAAAGTGTGGCAAAGAT-3' (SEQ ID NO.: 263) 
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Panel 1 . 1 D (Table 49A). The profile was generated from a panel of 37 normal 
tissues and 59 human cancer cell lines using specific gene probe and primer sets (Ag517). 
This gene is highly expressed in normal fetal brain, substantia nigra and skeletal muscle. 

Probe Name: Ag517 

Forward 5 ' -CGCACCCGGAAAGTCATT-3 (SEQ ID NO. : 264) 

Probe TET-5 1 -TAAGTGTTTACATCACCTGCTTCCTGACCAGC-3 1 -TAMRA (SEQ ID NO.: 265) 
Reverse 5 1 -TGTTGGGCCACCAGTAATAGG-3 1 (SEQ ID NO. : 26) 



TABLE 47A. 



pdllCI l.Z. dgJHJ 




Endothelial cells 


0 


Heart (fetal) 


0 


Pancreas 


0 


Pancreatic ca. CAPAN 2 


0 


Adrenal Gland (new lot*) 


0 


Thyroid 


0 


Salavary gland 


0.4 


Pituitary gland 


26.4 


Brain (fetal) 


100 


Brain (whole) 


2.6 


Brain (amygdala) 


1.5 


Brain (cerebellum) 


0 


Brain (hippocampus) 


2 


Brain (thalamus) 


72 


Cerebral Cortex 


0:5 


Spinal cord 


0.8 


CNS ca. (glio/astro) U87-MG 


0 


CNSca. (glio/astro) U-118-MG 


0 


CNS ca. (astro) " SW1783 


0 


CNS ca.* (neuro; met ) SK-N-AS 


0 


CNS ca. (astro) SF-539 


0 


CNS ca. (astro) SNB-75 


0 


CNSca.(g!io) SNB-19 


0 


CNSca.(glio) U251 


0 


CNS ca. (glio) SF-295 


0 


Heart 


0 


Skeletal Muscle (new lot*) 


02 


Bone marrow 


4.4 


Thymus 


0 


Spleen 


0 


Lymph node 


0 


Colorectal 


0.2 


Stomach 


0 


Small intestine 


0 


Colon ca. SW480 


0 


Colon ca* (SW480 met)SW620 


0 


Colon ca. HT29 


0.2 
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Colon ca HCT-116 


0 


Colon ca. CaCo-2 


0 


83219 CC Weil to Mod Diff (OD03866) 


2.1 


Colon ca. HCC-2998 


0 


Gastric ca.* (liver met) NC1-N87 


0 


Bladder 


42 


Trachea 


0 


Kidney 


0 


Kidney (fetal) 


0 


Renal ca. 786-0 


0 


Renal ca. A498 


0.6 


Renal ca. RXF393 


0 


Renal ca. ACHN 


0 


Renal ca. UO-31 


03 


Renal ca. TK-10 


03 


Liver 


0 


Liver (fetal) 


0 


Liver ca. (hepatoblast) HepG2 


0 


Lung 


0 


Lung (fetal) 


0 


Lung ca. (small cell) LX-1 


0 


Lung ca. (small cell) NCI-H69 


17.4 


Lung ca. (s.cell var.) SHP-77 


0.1 


Lung ca. (large celI)NCI-H460 


0.5 


Lung ca. (non-sm. cell) A549 


3.4 


Lung ca. (non-s.cell) NCI-H23 


0 


Lung ca (non-s.cell) HOP-62 


0.2 


Lung ca. (non-s.cl) NCI-H522 


0 


Lung ca. (squam.) S W 900 


0 


Lung ca. (squam.) NCI-H596 


3.1 


Mammary gland 


0 


Breast ca.* (pi. effusion) MCF-7 


4.6 


Breast ca.* (pl.ef) MDA-MB-23 ! 


0 


Breast ca.* (pi. effusion) T47D • 


5.1 


Breast ca. BT-549 


0 


Breast ca. MDA-N 


1 


Ovary 


0 


Ovarian ca OVCAR-3 


0 


Ovarian ca. OVCAR-4 


0 


Ovarian ca. OVCAR-5 


9 


Ovarian ca. OVCAR-8 


0 


Ovarian ca IGROV-1 


0.6 


Ovarian ca* (ascites) SK-OV-3 


0 


Uterus 


0 


Placenta 


0 


Prostate 


0 


Prostate ca* (bone met)PC-3 


0.1 


Testis 


5 




03 


Melanoma* (met) Hs688(B).T 


4.7 


Melanoma UACC-62 


0.1 


Melanoma M14 


2.1 


Melanoma LOX IMV1 


0.8 
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Melanoma* (met) SK-MEL-5 0.7 
Adipose 13.6 



TABLE 48A. 



Pane! 2D ag545 


2dtm2421t_ag545 


2Dtm2453t_ag545 


Normal Colon GENPAK 061003 


5 


1.5 


832)9 CC Well to Mod Diff (OD03866) 


0 


2.5 


83220 CC NAT (OD03866) 


0.4 


1 


83221 CC Gr.2 rectosigmoid (OD03868) 


0 


; 1.9 


83222 CC NAT (OD03S68) 


0 


0 


83235 CC Mod Diff (ODO3920) 


3.8 


1.9 


83236 CC NAT(ODO3920) 


0.4 


0 


83237 CC Gr.2 ascend colon (OD03921) 


0 


3.1 


83238 CC NAT (OD03921) 


0.9 


2.2 


83241 CC from Partial Hepatectomy (ODO4309) 


0 


0 


83242 Liver NAT (ODO4309) 


0 


1 


87472 Colon mets to lung (OD04451-01) 


0.5 


0 


87473 Lung NAT (OD04451 -02) 


0 


0 


Normal Prostate Clontech A+ 6546-1 


0 


2.3 


84140 Prostate Cancer (OD04410) 


0 


0 


84141 Prostate NAT (OD04410) 


0 


0 


87073 Prostate Cancer (OD04720-01) 


0 


0 


87074 Prostate NAT (OD04720-02) 


0 


0 


Normal Lung GENPAK 061010 


2 


0 


83239 Lung Met to Muscle (OD04286) 


0 


1.9 


83240 Muscle NAT (OD04286) 


0 


0 


84136 Lung Malignant Cancer (OD03I26) 


0 


1.8 


84137 Lung NAT (OD03126) 


0 


0.7 


84871 Lung Cancer (OD04404) 


0.9 


0 


84872 Lung NAT (OD04404) 


0 


' 0 


84875 Lung Cancer (OD04565) 


0 


0 


84876 Lung NAT (OD04565) 


0 


0 


85950 Lung Cancer (OD04237-01) 


0 


o 


85970 Lung NAT (OD04237-02) 


1.8 


0 


83255 Ocular Mel Met to Liver (ODO4310) 


0 


0 


83256 Liver NAT (OD043 10) 


0 


"* 3.5 


84139 MelanomaMets to Lung (OD04321) 


0 


1.4 


84138 Lung NAT (OD04321) 


1.7 


0 


Normal Kidney GENPAK 061008 


0 


0 


83786 Kidney Ca, Nuclear grade 2 (OD04338) 


0 


0 


83787 Kidney NAT (OD04338) 


0 


0 


83788 Kidney Ca Nuclear grade 1/2 (OD04339) 


0 


0 


83789 Kidney NAT (OD04339) 


0 


1.7 


83790 Kidney Ca, Clear cell type (OD04340) 


0 


0 


83791 Kidney NAT (OD04340) 


0 


0 


83792 Kidney Ca, Nuclear grade 3 (OD04348) 


0 


1.9 


83793 Kidney NAT (OD04348) 


0 


0 


87474 Kidney Cancer (OD04622-01) 


1 


0 


87475 Kidney NAT (OD04622-03) 


0 


0.8 


85973 Kidney Cancer (OD04450-01) 


0 




85974 Kidney NAT (OD04450-03) 


0 


0 


Kidney Cancer Clontech 8120607 


2 


0 
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Kidney NAT Clontech 8 1 20608 


0 


0 


Kidney Cancer Clontech 8120613 


1.6 


o 


Kidney NAT Clontech 8J20614 


0 


1.6 


Kidney Cancer Clontech 9010320 


0 


0 


Kidney NAT Clontech 9010321 


0 


0 


Normal Uterus GENPAK 061018 


0 


0 


Uterus Cancer GENPAK 06401 1 


0 


0 


Normal Thyroid Clontech A+ 6570-1 


0 


0 


Thyroid Cancer GENPAK 064010 


0 


1 


Thyroid Cancer INVITROGEN A302152 


1.9 


0 


Thyroid NAT INVITROGEN A302153 


0 


0 


Normal Breast GENPAK 061019 


0.9 


0.7 


84877 Breast Cancer (OD04566) 


18.2 


38.7 


85975 Breast Cancer (OD04590-01) 


100 


85.9 


85976 Breast Cancer Mets (OD04590-03) 


48.6 


46.7 


87070 Breast Cancer Metastasis (OD04655-05) 


84.1 


100 


GENPAK Breast Cancer 064006 


0 


0 


Breast Cancer Res. Gen. 1024 i 


0 


0 


Breast Cancer Clontech 9 1 00266 


6.5 


2.6 


Breast NAT Clontech 9100265 


0 


1.8 


Breast Cancer INVITROGEN A209073 


1.9 


0.7 




u.o 


D.O 


Normal Liver GENPAK 061009 


0 


0 


Liver Cancer GENPAK 064003 


1.7 


o 


Liver Cancer Research Genetics RNA 1025 


0 


0 


Liver Cancer Research Genetics RNA 1 026 


0 


0 


Paired Liver Cancer Tissue Research Genetics 






RNA 6004-T 


0 


0 


Paired Liver Tissue Research Genetics RNA 6004- 






IN 


! "7 


1 


Paired Liver Cancer Tissue Research Genetics 






RNA 6005-T 


0 


0 


Paired Liver Tissue Research Genetics RNA 6005- 






N 


0 


0 


Normal Bladder GENPAK 061001 


0 


1.9 


Bladder Cancer Research Genetics RNA 1023 


2.7 


0.9 


Bladder Cancer INVITROGEN A302173 


LI 


2 


87071 Bladder Cancer (OD04718-0I) 


0 


0 


87072 Bladder Normal Adjacent (OD04718-03) 


0 


3 


Normal Ovary Res. Gen. 


0 


0 


Ovarian Cancer GENPAK 064008 


0.5 


0 


87492 Ovary Cancer (OD04768-07) 


1.7 


0 


87493 Ovary NAT (OD04768-08) 


0 


2.1 


Normal Stomach GENPAK 061017 


2.1 


0 


Gastric Cancer Clontech 9060358 


1.6 


1.6 


NAT Stomach Clontech 9060359 


0 


0 


Gastric Cancer Clontech 9060395 


o 


o 


NAT Stomach Clontech 9060394 


0 


0 


Gastric Cancer Clontech 9060397 


2 


1.1 


NAT Stomach Clontech 9060396 


0 


0 


Gastric Cancer GENPAK 064005 


1.8 


0.8 



TABLE 49 A. 

Panel l.lDag517 



tm772t_ag517 I.ltm816f_ag686 I.ltm691t_ag517 
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Adipose 




5.8 


17.4 


8.8 


Adrenal gland 




0 


0 


0 


Bladder 




0 


0 


0.2 


Brain (amygdala) 




0.7 


0 


0.7 


Brain (cerebellum) 




0 


0 


0.5 


Brain (hippocampus) 




0.4 


0 


0.7 


Brain (substantia nigra) 


17.1 


40.9 


23.7 


Brain (thalamus) 




3.7 


4.6 


3.1 


Cerebral Cortex 




0 


0 


0.6 


Brain (fetal) 




' 423 


100 


32.8 


Brain (whole) 




U 


2.1 


23 


CNSca. (glio/astro) 


U-118-MG 


0 


0 


0.7 


CNS ca. (astro) 


SF-539 


0.8 


0 


0.2 


CNS ca. (astro) 


SNB-75 


03 


0 


0.4 


CNS ca. (astro) 


SW1783 


03 


0 


02 


CNS ca. (glio) 


U25I 


0 


0 


1 


CNSca. (glio) 


SF-295 


0 


0 


0.5 


CNS ca. (glio) 


SNB-19 


0 


0 


0.8 


CNS ca. (glio/astro) 


U87-MG 


0.6 


0 


0.6 


CNS ca.* (neuro; met ) SK-N-AS 


0 


0 


0 


Mammary gland 




0.1 


- 0 


0.5 


Breast ca. 


BT-549 


0.1 


0 


0.8 


Breast ca. 


MDA-N 


0.2 


0 


13 


Breast ca.* (pi. effusion) T47D 


13 


1.9 


1.5 


Breast ca.* (pi. effusion) MCF-7 


3.9 


8.2 


4 


Breast ca * (pl.ef) MDA-MB-231 


0 


0 


0 


Small intestine 




0 


0 


0.2 


Colorectal 




0 


0 


0.2 


Colon ca. 


HT29 


0.2 


0 


0.7 


Colon ca. 


CaCo-2 


0 


0 


0 


Colon ca. 


HCT-15 


2.4 


0 


13 


Colon ca. 


HCT-116 


0 


0 


0.1 


Colon ca. HCC-2998 


0.2 


0 


0.4 


Colon ca. 


SW480 


0 


0 


0 


Colon ca.* (SW480 met)SW620 


0 


0 


0 


Stomach 




0 


0 


03 


Gastric ca.* (liver met) NCI-N87 


0.1 


0 


1 


Heart 




0 


0 


0.8 


Fetal Skeletal 




0.8 


0 


53 


Skeletal muscle 




100 


0 


100 


Endothelial ceils 




0 


0 


0.2 


Heart (fetal) 




0 


0 


0.1 


Kidney 




0 


0 


0 


Kidney (fetal) 




03 


0 


0.1 


Renal ca. 


786-0 


0.2 


0 


0.5 


Renal ca. 


A498 


0.4 


0 


1.6 


Renal ca. 


ACHN 


0.4 


0 


0.4 


Renal ca. 


TK-10 


1.1 


0 


13 


Renal ca. 


UO-31 


0.6 


0 


0 


Renal ca. RXF393 


0 


0 


0.4 


Liver . 




0 


0 


0.1 


Liver (fetal) 




0 


0 


03 


Liver ca. (hepatoblast) HepG2 


0 


0 


0 
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Lung 




0 


0 


0 


Lung (fetal) 




0 


0 


0 


Lung ca (non-s.cell) HOP-62 


0.2 


0.2 


2.9 


Lungca. (large eel 1)NCI-H460 


0 


0 


1 


Lung ca. (non-s.cell) NCI-H23 


0.4 


0 


0.4 


Lung ca. (non-s.cl) NCI-H522 


0 


0 


1.2 


Lung ca. (non-sm. cell) A549 


1 


0.7 


2.9 


Lung ca (s.cell 


var.) SHP-77 


0 


0 


0.4 


Lung ca. (small cell) LX-1 


0 


0 


0.2 


Lung ca (small cell) NCI-H69 


10.1 


13.8 


4.3 


Lung ca. (squam.) SW 900 


0.6 


0 


0.2 


Lung ca (squam.) NCI-H596 


2 


0.3 


3.5 


Lymph node 




0 


0 


0 


Spleen 




0 


0 


o 


Thymus 




0 


o 


o 


Ovary 




o 


o 


o 


Ovarian ca 


IGROV-1 


o 


o 


0.8 


Ovarian ca 


OVCAR-3 


o 


o 


O.t 


Ovarian ca 


OVCAIM 


o 


o 


o 


Ovarian ca. 


OVCAR-5 


7.1 


9.5 


5.5 


Ovarian ca 


OVCAR-8 


0.2 


0 


0.5 


Ovarian ca.* (as 


;cites) SK-OV-3 


0.6 


o 


2.3 


Pancreas 




0 


o 


0.2 


Pancreatic ca. 


CAP AN 2 


0 


o 


0.5 


Pituitary gland 




13.4 


7.4 


9.2 


Placenta 




0.8 


o 


0.7 


Prostate 




0 


0 


0.5 


Prostate ca* (bone met)PC-3 


0 


0 


0.3 


Salavary gland 




0 


0 


2.1 


Trachea 




0 


0 


0.2 


Spinal cord 




2.5 


0.2 


1.4 


Testis 




: ' 6.5 


0.1 


2.3 


Thyroid 




0.2 


o 


0.7 


Uterus 




0.4 


o 


0.3 


Melanoma 


M14 


0.8 


1 


3.8 


Melanoma 


LOX IMV1 


0.2 


0 


0.2 


Melanoma 


UACC-62 


o 


o 


0 


Melanoma 


SK-MEL-28 


0 


0 


0.6 


Melanoma* (met) SK-MEL-5 


0 


0 


0.1 


Melanoma 


Hs688(A).T 


0.2 


0 


0.4 


Melanoma* (met) Hs688(B).T 


0.3 


0 


1.8 



Example 9. Molecular Cloning ofMOL 13 fCG53063-(m 

The cDNA coding for the full-length (mature protein) of MOL13 (CG53063-02) from 
residue 1 to 274 was targeted for "in-frame" cloning by PCR. The PCR template is based on the 
previously identified plasmid, when available, or on human cDNA(s). 



The following oligonucleotide primers were used to clone the target cDNA sequence: 
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Fl: 5'-CACCGGATCC AGGCCATCCCCAGGCCCAGATTACCTGCGG-3' (SEQ ID NO: 
267) 

Rl : 5'-GCCGTCGAC GTAGTAATCGTCATTCTCTTC ACTCTC AGC-3 ' (SEQ ID NO: 268) 
For downstream cloning purposes, the forward primer includes an in-frame BamH I restriction site 
and the reverse primer contains an in-frame Sal I restriction site. 

FIS as template: 

Two parallel PCR reactions were set up using a total of 0.5-1 .0 ng human pooled cDNAs as 
template for each reaction. The pool is composed of 5 micrograms of each of the following human 
tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, bone marrow, fetal 
brain, fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma, Burkitfs Raji cell line, 
mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, 
small Intestine, spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PCR was performed using the 
above primers and 0.5ng-l .0 ng of one of the following human tissue cDNAs: 

skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal 
cerebellum, normal adipose, normal skin, bone marrow, brain amygdala, brain 
hippocampus, brain substantia nigra, brain thalamus, thyroid, fetal lung, fetal liver, fetal 
brain, kidney, heart, spleen, uterus, pituitary gland, lymph node, salivary gland, small 
intestine, prostate, placenta, spinal cord, peripheral blood, trachea, stomach, pancreas, 
hypothalamus. 

The reaction mixtures contained 2 microliters of each of the primers (original 
concentration: 5 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) and 
1 microliter of Pfu DNA polymerase (Strategene) in 50 microliter-reaction volume. The following 
reaction conditions were used: 

PCR condition 1: 

a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes extension 
Repeat steps b-d 1 5 times 

e) 96°C 15 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 

362 



WO 02/102321 



PCTAJS02/19522 



e) 72°C 10 minutes final extension 
PCR condition 2: 

a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, reducing the temperature by 1 °C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72°C 1 0 minutes final extension. 

An amplified product was detected by agarose gel electrophoresis. The fragment was gel-purified 
and ligated into the pCR2.1-TOPO vector (Invitrogen, Carlsbad, CA) following the manufacturer's 
recommendation. Twelve clones per PCR reaction were picked and sequenced. The inserts were 
sequenced using vector-specific M13 Forward and M13 Reverse primers and the following gene- 
specific primers: 

SF 1 : CTGTGTGCCTGTCGTTCGC (SEQ ID NO: 269) 
SF2: ATGGCTTGGACATCCAGCTGCC (SEQ ID NO: 270) 
SRI : GGTTCCGGCACCTCTCCG (SEQ ID NO: 271) 
SR2: CCATCCTTCCTCCACTCGAT (SEQ ID NO: 272) 

The insert assembly 277582085 was found to encode an open reading frame between 
residues 1 and 274 of the target sequence of CG53063-02. The cloned insert differs from the 
original sequence by three silent nucleotide changes. 

Example 10. Molecular Cloning of MOL 21 (CG54656-05) 

The cDNA coding for the domain of MOL 21 (CG54656-05) from residue 62 to 353 was 
targeted for "in-frame" cloning by PCR. The PCR template is based on the previously identified 
plasmid, when available, or on human cDNA(s). 

The following oligonucleotide primers were used to clone the target cDNA sequence: 

F3 5'-CGCGGTACC TCCTAC AACTATCTCTTGGC ACTCGCTGCT-3 1 (SEQ ID NO: 273) 

Rl 5 r -CGCCTCGAG CGGGGATACTTTTATAGGTTTTCCA (SEQ ID NO:274) 

For downstream cloning purposes, the forward primer includes an in-frame Kpn I 
restriction site and the reverse primer contains an in-frame Xlto I restriction site. Two PCR 
reactions were set up using a total of 1-5 ng of the plasmid that contains the insert for CG54656- 
05. 

The reaction mixtures contained 2 microliters of each of the primers (original 
concentration: 5 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) and 
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1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter-reaction 
volume. The following reaction conditions were used: 
PCR condition 1 : 





a) 


96°C 


3 minutes 


5 


b) 


96°C 


30 seconds denaturation 




c) 


60°C 


30 secondSj primer annealing 




d) 


72°C 


6 minutes extension 




Repeat steps b- 


•d 15 times 




e) 


96°C 


15 seconds denaturation 


10 


f) 


60°C 


30 seconds, primer annealing 




g) 


72°C 


6 minutes extension 



Repeat steps e-g 29 times 
e) 72°C 10 minutes final extension 
PCR condition 2: 
15 a) 96°C 3 minutes 

b) 96°C 1 5 seconds denaturation 

c) 76°C 30 seconds, reducing the temperature by 1 °C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

20 e) 72°C 10 minutes final extension. 

An amplified product was detected by agarose gel electrophoresis. The fragment was gel- 
purified and ligated into the pCR2.1TOPO vector (Invitrogen, Carlsbad, CA) following the 
manufacturer's recommendation. Twelve clones per PCR reaction were picked and sequenced. 
. The inserts were sequenced using vector-specific Ml 3 Forward and Ml 3 Reverse primers and the 
25 following gene-specific primers: 

F 1 AGTAGAGGAAG AAGTTGATGGCTGT (SEQ ID NO: 276) 
F2 ACGGTGAAGCAGTGGATCCAGATGAG (SEQ ID NO: 277) 
. Rl TGCTTCATCAGCAAGCGGTTC (SEQ ID NO: 278) 
R2 CTACCTGGTGCCCTGCTCCATCT (SEQ ID NO: 279) 

30 

The insert assembly 253980583 was found to encode an open reading frame between 
residues 62 and 353 of the target sequence of CG54656-05. The cloned insert is 100% identical to 
the original sequence. 



35 The cDNA coding for the domain of MOL21 (CG54656-05) from residue 47 to 353 was 

targeted for "in-frame" cloning by PCR. The PCR template is based on the previously identified 
plasmid, when available, or on human cDNA(s). 
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The following oligonucleotide primers were used to clone the target cDNA sequence: 
F2 S'-CGCGGTACC GTGATCATCCTCTCCCAGCTGGTGGCAAGA-3' (SEQ ID NO: 280) 
Rl S'-CGCCTCGAG CGGGGATACTTTTATAGGTTTTCCATTTTT-3 , (SEQ ID NO: 28 1 ) 
5 For downstream cloning purposes, the forward primer includes an in-frame Kpn I restriction site 
and the reverse primer contains an in-frame Xho I restriction site. 

Two PCR reactions were set up as described above. 

The inserts were sequenced using vector-specific M13 Forward and M13 Reverse primers and the 
1 0 following gene-specific primers: 

F 1 GG AACCGCTTGCTGATG AAGCAGTAG (SEQ ID NO: 282) 
F2 ACGGTGAAGCAGTGGATCCAGATGAG (SEQ ID NO: 283) 
Rl GCCACGCTCAAGGCTTTCTTC (SEQ ID NO: 284) 
R2 GTCTACCTGGTGCCCTGCTCCATCTT (SEQ ID NO: 285) 

15 

The insert assembly 253980544 was found to encode an open reading frame between 
residues 47 and 353 of the target sequence of CG54656-05. The cloned insert is 100% identical to 
the original sequence. 

i 

20 The cDNA coding for the domain of MOL21 (CG54656-05) from residue 62 to 285 was 

targeted for "in-frame" cloning by PCR. The PCR template is based on the previously identified 
plasmid, when available, or on human cDNA(s). 

The following oligonucleotide primers were used to clone the target cDNA sequence: 
25 F3 5'-CGCGGTACC TCCTAC AACTATCTCTTGGC ACTCGCTGCT-3 ' (SEQ ID NO: 286) 
R2 5*-CGCCTCGAG GTAGAGGAAGAAGTTGATGGCTGTGTTCAG-3' (SEQ ID NO: 
287) 

For downstream cloning purposes, the forward primer includes an in-frame Kpn I restriction site 
and the reverse primer contains an in-frame Xlio I restriction site. 

30 

Two PCR reactions were set up as described above. The inserts were sequenced using vector- 
specific M13 Forward and M13 Reverse primers and the following gene-specific primers: 
Fl GCTTCTGGCACTTGAAGAAAGCC (SEQ ID NO: 288) 
F2 GGGCGCCCCATAGAGGTGGTAAAGAAT (SEQ ID NO: 289) 
35 Rl GCAACCTGTACAGTTCTACACCAAT (SEQ ID NO: 290) 
R2 CCGCTGGCTGGTACACATC AT (SEQ ED NO: 291). 
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The insert assembly 252514086 was found to encode an open reading frame 
between residues 62 and 285 of the target sequence of CG54656-05. The cloned insert is 
100% identical to the original sequence. 

5 

The cDNA coding for the domain of MOL21 (CG54656-05) from residue 47 to 285 was 
targeted for "in-frame" cloning by PCR. The PCR template is based on the previously identified 
plasmid, when available, or on human cDNA(s). 

1 0 The following oligonucleotide primers were used to clone the target cDNA sequence: 

F2 S'-CGCGGTACC GTGATCATCCTCTCCCAGCTGGTGGCAAGA-3' (SEQ ID NO: 292) 
R2 S'-CGCCTCGAG GTAGAGGAAGAAGTTGATGGCTGTGTTCAG-3' (SEQ ID NO: 
293) 

For downstream cloning purposes, the forward primer includes an in-frame Kpn I restriction site 
1 5 and the reverse primer contains an in-frame Xlio I restriction site. 

Two PCR reactions were set up as described above. The inserts were sequenced using vector- 
specific M13 Forward and Ml 3 Reverse primers and the following gene-specific primers: 
F 1 ATTGGTGTAGAACTGTAC AGGTTGCTTCTGG (SEQ ID NO: 294) 

20 F2 GGGCGCCCCATAGAGGTGGTAAAGAAT (SEQ ID NO: 295) 
Rl AACTTTTCCATAACAAGTAGCCCCT (SEQ ID NO: 296) 
R2 CCGCTGGCTGGTACACATCAT (SEQ ID NO: 297) 

The insert assembly 252417960 was found to encode an open reading frame 
between residues 47 and 285 of the target sequence of CG54656-05. The cloned insert is 

25 100% identical to the original sequence. 

The cDNA coding for the full length of MOL21 CG54656-05 from residue 1 to 353 was 
targeted for "in-frame" cloning by PCR. The PCR template is based on the previously identified 
plasmid, when available, or on human cDNA(s). 

30 The following oligonucleotide primers were used to clone the target cDNA sequence: 

F 1 5 f -CGCGGTACCACC ATGGAGCACACGCACGCCCACCTCGC AGCC-3' (SEQ ID NO: 
298) 

Rl S'-CGCCTCGAG CGGGGATACTTTTATAGGTTTTCCATTTTT-3 , (SEQ ID NO: 299) 
For downstream cloning purposes, the forward primer includes an in-frame Kpn I restriction site 
35 and the reverse primer contains an in-frame X/io I restriction site. 



366 



WO 02/102321 



PCTYUS02/19522 



Two PCR reactions were set up as described above. The inserts were sequenced using vector- 
specific M13 Forward and M13 Reverse primers and the following gene-specific primers: 
F 1 CACTCTTAAGGAGAGCTGCTCAGCCA (SEQ ID NO: 300) 
5 F2 TCCAGGGGCTACTTGTTATGGAA (SEQ ID NO: 301) 
F3 TCGGACATGATGTGTACCAGCC (SEQ ID NO: 302) 
F4 CACAATGATTGAGTTCAAGATGAAGAAGAT (SEQ ID NO: 303) 
F5 GGTGAAGCAGTGGATCCAGATGAGGAC (SEQ ID NO: 304) 
Rl CTAATCCGATTTCCTGTCTCCCG (SEQ ID NO: 305) 
10 R2 GGCAAACTCACACTGCATCAAGA (SEQ ID NO: 306) 
R3 ACATTGCCAACATGCTAGCCCTT (SEQ ID NO: 307) 
R4 AGCTCAGGAGGAAGAGCAATTTTCG (SEQ ID NO: 308) 
R5 GTGCCCTGCTCCATCTTCTTCAT (SEQ ID NO: 309) 

15 The insert assembly 252417888 was found to encode an open reading frame 

between residues 1 and 353 of the target sequence of CG54656-05. The cloned insert is 
100% identical to the original sequence. 



20 



EQUIVALENTS 

Although particular embodiments have been disclosed herein in detail, this has 
25 been done by way of example for purposes of illustration only, and is not intended to be 
limiting with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications 
may be made to the invention without departing from the spirit and scope of the invention 
as defined by the claims. The choice of nucleic acid starting material, clone of interest, or 
30 library type is believed to be a matter of routine for a person of ordinary skill in the art 
with knowledge of the embodiments described herein. Other aspects, advantages, and 
modifications considered to be within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 
122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 
192, 194, 196, 198, 200, 202, 204 and 206; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 
186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206, wherein one or more 
amino acid residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 15% of the amino 
acid residues from the amino acid sequence of said mature form; . 

(c) an amino acid sequence selected from the group consisting of SEQ ID NOS:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 1 19, 122, 124, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 
163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 
200, 202, 204 and 206; and 

(d) a variant of an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 
127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 
159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 
196, 198, 200, 202, 204 and 206, wherein one or more amino acid residues in said 
variant differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 1 5% of amino acid residues from said amino 
acid sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid sequence 
of a naturally-occurring allelic variant of an amino acid sequence selected from the group 
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consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 1 15, 1 17, 
119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 
157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 
198, 200, 202, 204 and 206. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single nucleotide 
from a nucleic acid sequence selected from the group consisting of SEQ ID NOS: 1 , 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 1 14, 1 16, 118, 120, 123, 125, 128, 130, 132, 
134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 166, 
168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203 and 205. 

4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises a 
conservative amino acid substitution. 

5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 1 17, 1 19, 
122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 
192, 194, 196, 198, 200, 202, 204 and 206; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 
186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206, wherein one or more 
amino acid residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 15% of the amino 
acid residues from the amino acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID NOS:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 1 19, 122, 124, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 
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163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 
200, 202, 204 and 206; 

(d) a variant of an amino acid sequence selected from the group consisting SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 
127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 
159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 
196, 198, 200, 202, 204 and 206, wherein one or more amino acid residues in said 
variant differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 1 5% of amino acid residues from said amino 
acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising an 
amino acid sequence chosen from the group consisting of SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 
165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 
202, 204 and 206, or a variant of said polypeptide, wherein one or more amino 
acid residues in said variant differs from the amino acid sequence of said mature 
form, provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence; and 

(f) . a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of SEQ 
IDNOS:l,3, 5,7,9, 11, 13, 15, 17, 19,21,23,25, 27,29, 114, 116, 118, 120, 123, 125, 
128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 
162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 
203 and 205. 
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9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS:l, 3, 5, 
7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29, 114, 116, 118, 120, 123, 125, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 
162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 
199, 201,203 and 205; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consisting of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19,21,23,25,27,29, 114, 116, 118, 120, 123, 125, 128, 130, 132, 134, 
136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 160, 162, 164, 
166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199,201, 
203 and 205, provided that no more than 20% of the nucleotides differ from said 
nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13,15, 17, 19, 21, 23, 25, 27, 29, 1 14, 116, 118, 120, 123, 
.125, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, and 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 183, 185, 187, 189, 191, 193, 195, 197, 199, 
201, 203 and 205, or a complement of said nucleotide sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or 
more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding 
sequence in said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first polynucleotide; 
and 

(c) a nucleic acid fragment of (a) or (b). 
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A vector comprising the nucleic acid molecule of claim 11. 

The vector of claim 12, further comprising a promoter operably-linlced to said nucleic 
acid molecule. 

A cell comprising the vector of claim 12. 

An antibody that binds immunospecifically to the polypeptide of claim 1 . 

The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

The antibody of claim 15, wherein the antibody is a humanized antibody. 

A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

19. A method for determining the presence or amount of the nucleic acid molecule of claim 5 
in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

20. The method of claim 1 9 wherein presence or amount of the nucleic acid molecule is used 
as a marker for cell or tissue type. 

21 . The method of claim 20 wherein the cell or tissue type is cancerous. 
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22. A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

23. The method of claim 22 wherein the agent is a cellular receptor or a downstream effector. 

24. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 

25. A method for modulating the activity of the polypeptide of claim 1, the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity 
of the polypeptide. 

26. A method of treating or preventing a MOLX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the 
polypeptide of claim 1 in an amount sufficient to treat or prevent said MOLX-associated 
disorder in said subject. 

27. The method of claim 26 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

28. The method of claim 26 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

29. The method of claim 26, wherein said subject is a human. 
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30. A method of treating or preventing a MOLX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the nucleic 
acid of claim 5 in an amount sufficient to treat or prevent said MOLX-associated disorder 
in said subject. 

3 1 . The method of claim 30 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

32. The method of claim 30 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

33. The method of claim 30, wherein said subject is a human. 

34. A method of treating or preventing a MOLX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the antibody 
of claim 15 in an amount- sufficient to treat or prevent said MOLX-associated disorder in 
said subject. 

35. The method of claim 34 wherein the disorder is diabetes. 

36. The method of claim 34 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human. 

38. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

40. A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 
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41 . A kit comprising in one or more containers, the pharmaceutical composition of claim 38. 

42. A kit comprising in one or more containers, the pharmaceutical composition of claim 39. 

43. A kit comprising in one or more containers, the pharmaceutical composition of claim 40. 

44. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the amount 
of the polypeptide present in a control sample from a second mammalian subject 
known not to have, or not to be predisposed to, said disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as compared to 
the control sample indicates the presence of or predisposition to said disease. 

45. The method of claim 44 wherein the predisposition is to a cancer. 

46. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the amount 
of the nucleic acid present in a control sample from a second mammalian subject 
known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the 
control sample indicates the presence of or predisposition to the disease. 

47. The method of claim 46 wherein the predisposition is to a cancer. 
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48. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid 

p sequence at least 95% identical to a polypeptide comprising an amino acid sequence of at 
least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 1 15, 1 17, 
119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 
157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 
198, 200, 202, 204 and 206, or a biologically active fragment thereof. 

49. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to alleviate 
the pathological state. 

50. A method for the screening of a candidate substance interacting with an olfactory 
receptor polypeptide selected from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28,30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 
137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206, or 
fragments or variants thereof, comprises the following steps: 

a) providing a polypeptide selected from the group consisting of the 
sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 
186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206, or a peptide fragment 
or a variant thereof; 

b) obtaining a candidate substance; 

c) bringing into contact said polypeptide with said candidate substance; and 

d) detecting the complexes formed between said polypeptide and said 
candidate substance. 

51. A method for the screening of ligand molecules interacting with an olfactory receptor 
polypeptide selected from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24,26,28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 
141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 
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177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206, wherein said method 
comprises: 

a) providing a recombinant eukaryotic host cell containing a nucleic acid 
encoding a polypeptide selected from the group consisting of the polypeptides 
comprising the amino acid sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24,26, 28,30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 
141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
173, 175, 177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206; 

b) preparing membrane extracts of said recombinant eukaryotic host cell; 

c) bringing into contact the membrane extracts prepared at step b) with a 
selected ligand molecule; and 

d) detecting the production level of second messengers metabolites. 

A method for the screening of ligand molecules interacting with an olfactory receptor 
polypeptide selected from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24,26, 28, 30, 115, 117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 
141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 
177, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204 and 206, wherein said method 
comprises: 

a) providing an adenovirus containing a nucleic acid encoding a polypeptide 
selected from the group consisting of polypeptides comprising the amino acid 
sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 115, 
117, 119, 122, 124, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 
151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 184, 186, 
188, 190, 192, 194, 196, 198, 200, 202, 204 and 206; 

b) infecting an olfactory epithelium with said adenovirus; 

c) bringing into contact the olfactory epithelium b) with a selected ligand 
molecule; and 

d) detecting the increase of the response to said ligand molecule. 
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